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Arom 



a) 



(57) Abstract: A compound 

represented by the general formula (1) 
(wherein R 1 represents C,_ 6 alk>'l, etc.: 
R 2 and R* are the same or different 
and each represents hydrogen, etc.; 
R a represents C|. 6 alky], etc.; Arom 
represents aryl. etc.; A represents Cj. 6 
alkylene; E represents a single bond, 
oxygen, sulfur, etc.; and X* and X 2 
are the same or different and each 
represents oxygen or sulfur); or a 
pharmacologically acceptable salt or 
ester of the compound. 
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(57) mm-. 
-«3t (I) 




Arom 



a) 



NR 2 R 3 
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93 m m 

a p **£d © cfi t % 7 ;u a < ic $ n zmmms: a>mm 

0 , □ 'J ->f^»tt«|6o<ftT**K«)6ns d tii^/n 'J •>fls»tt«1J6 
OKSftSIWtLT, T-fc^JI/D ij >|»SK#:^Jt, 7tfJ|/3 "J >x*5^- 

otBE^SntUS [Rev. Contemp. Pharmacofher. , 6, 335 (1 995). ]„ *II $j © 7 -fe 

^ffi»Stt*a[«-r*c:tm:-3T^:«fcgk#$4a, sgft, fit 2 it ft © 7 -fe 5P 
Jlo ij >x*x7-i?IH*S>Jrt«IW$6SnooS&S [Neurology, 50, 1 36 (1 998). 

*6nT.Vi* [Ann.N. Y.Acad. Sci. , 695, 254 (1 993).]. 3R£, »*E«fcttJB-tn 
h x > & # gg # L- T l i -5 £ i *« ja < H IS $ n T * 0 > ± a h x > g $ # jc f£ ffl f 



ft 
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iz D h - VflUaifitfSittM^ffl H'JittHWT* ft £$R^ $ ftTlo ft [Dru 

gs. 32,481, (l986).] 0 7il^.»H3 'J > X 7, x 5 - if BBSFttffl £ ii&ft-fe □ h-> 

•-f "7 D»5t#A6n5. L/*».U«c*«6, # 36 91 © £ & K -fb^ 
il^Ml, fro, 7-t^;L'3 U >x^5r5— fefESf^fflR^jliRW-feb Nx 

10 [5893 ©08 3*] 

>$ft5^>v , Jl/7S «ft&7-fe^3 U >x*^--t*IE§^ 

20 -flfcjSd) 
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X 



R 



X' 




Arom 





0) 



R a 

NR 2 R 3 



Cft'f, R'te, C,-C 6 7 7S;I, (C,-C 6 7 )l* )V) 7S;l, v (C, 

Aromte, 7 'J -.>l/S> MJ«g¥ a =t 9 ii^ $ ft* (sj -X -5 S^S T 1 75 

o|5j — XttSfi^iilT 1 75M 3 M$$ftfc"\^D 7 U -;Pg£7K L , 
Att, C,-C 6 7;t 1/ >s^^ L, 

Eii, muss, mmm^s m.nm=f-x\t^-w-m c^*, rh^^m^^c, 

Xte, ^O^Ji#±fiF#$ftoJt^ L < «XXt^;1/o 

AD^>g?, C,-C 6 7.^^.n'S, •AO!rVC 1 -C f 7Jl/+)H, C,-C 6 T.^ □ ^ 

, 0,-0,7^ + C.-C, 7 JP*U>S? c-c 7 7;u^ J -( )l>&, c 2 

-c 7 7;i/*.n^i-3=- v*.H'#-;i^ x 75;i, c,-c 7 7.^^ y -r ^75 j s, .tkk 
Jt t b — ^ ^ (i) T»$ft*<b-&#, xra, t©Hfiifg^n§ifL< 
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(i) ait'-CMW-TSEan****, t>)vn^^ (c,-c 4 7;i,<*;io 
A-^-r;p», (c,-c 4 7.n^;i-) #;w^-oi^ ^^-.t? ft-A^-f (c,-c 

5 (2) it R , -C(=X')-T-^$n?>*^\ (C r C 4 7;i^Jl-) JU^A^jl-i, v 5 ( 
C,-C 4 7.>L-*;U) ^Jl'/tt^JH, (C,-C 4 7)V*r)l) Jl-A't-f )l-S, Xte 

> v 5 (c,-c 4 7)i*)i) ^irts }vn=t^ ^o^3i#± 

(3) it r'-c(=x') tiss^\ (c,-c 4 7;i^;u) jujwt'f n-»> x« 
io , > ? (c,-c 4 7^+;p) * ji/At-f A-g-efc^te^, xte, -?-co^ii¥±l^^ 

(4) ^ r , -c(=x ) ) (c,-c 4 7n<*ji<) # )vn=E^ >1/»t 

(5) ^ R , -C(=X l )-T^$n^.S^> y/f JWJl'/U^jUXBlfjMf 
7- ,'1/ 0 , 

(6) it r'-c(=x') --e^£n&s^\ y^fj^.^nt^ ;i'ST-fe^ft-&^„ 

(7) r 3 ^\ c,-c 6 Ti^jHT^^ft&i, x«> ^omm^±nm^n^m. 

20 < (UXr .'I'TS o , 

(8) r 3 ^\ .*7-;t'^ x^ST&^fc"^, xte^ ^o^s^i^ 

25 (10) R 2 tit n ^Xte C r C t 7J^.H/STfe^lUft, Xtt, 

(11) R 2 #, tRJPSJK^, 7-^*X«X7.;UST£>£te-£tK Xtt, ^©ii 
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(12) R'fr\ 7K^Ig?-X«^ ^;i-ST-feo-ft-&^, Xte, -^(D^Ii^iB^^^ 
^l^t^S Is < \ZJl7,y-)lH'& 0 , 

(13) R***, R 2 i:-^^w7^oT-M|g^^^^T■ : foJ:^ C,-C 3 7;L'+l/>^T- 

5 (14) R'rt«, R 2 i-ISl:^^irl|g^§t/i;tt)J;^ C r c,7.)^U>It 

(15) R 3 ^\ R 2 i-ff l:ft^T-llS^*^tf C 3 7)l*l,->&'V&Z>4k'£W 

(16) R**«, *mXtt^f.lHTJb5ft^«l, Xtt- -tO&S^JbB^S 
10 tlolf L<ttI7f.)H?*D, 

(17) R 3 ^\ zRfcJK^Tfcfcft;^*^ Xte> ^CD^JI#±fF#£n£t£^L < 
«i^f Jl/tS'), 

(1 S) Arora 7i-jH, Bfcam a J: 0 »ft 3 n* E — XttftfcSBIfc 

*-e 1 75^3 i«isftfc7i=;n, t*u >?;i/»> xtt, ift»sa«k(3an?$ 
15 n&ffii&s-c- 1 B&sn/t tr u ^^aiT**^^*, xit *0asg3*±Wr«s 

(19) Arom 7i";H, X«> fi&*»' a «k D »JR £ tlSEI-X ttJI& 
§ItSt 1 75M 3 Bi*hfc7i-JHTJ&5M, X«> ^OllfiliF 

20 ( 2 0 ) Arora ftV B&S& a 1 «fc 0 SjR $ tl S H — X * B&gT 1 75 S 2 

(2 1) Arom B&£3¥a 2 «fc 0 IjR $ n o |Bfl — X * Btfc*T 1 75 M 2 

25 -JHETfeSft^ft^ Xte, f®iI^J:tT§$tl«tl:$f), 

' (22) Arom S^»S¥ o3<t0 >ift $ n S IH -X * B 1 75S 2 

fHSW:7irjH, Xte* 7>;IIff 3 I^$tlfc7iZJHT$l>^ 
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(2 3) Arom**, ®JfcSI*a4 J: 0 IRStlSfl-XSft*:* IftST 1 ftM 2 

(24) Arom *«; y y SSH^, lil^f, SKU - h Pit 1 «^fc 

(2 5)Arom/^\ 4-^7DD7i-JH, 4--fD7 

x^.H'S, Xte> 3, 4-y7^tD7ir.)l^Tfe«lb^!(^ Xte> -^OD^II 

10 (2 6) A^Cr^JMU^iTJ&H^lJv Xtt, ^(D^JI#±|f ^3 

(2 7) Atf/^UVS, Xlt Vv'Stfe'Sft'ir^, Xtt, ^(DMM^± 

(2 S) A^ifb>lTi&§ft^l, Xte, fOlI^J:sf§3ft5$gl< 
15 ttX7f)K'i&D, 

(2 9) E sftSKJRJBl^ Xtt#iB^T»Sfl2^», Xte, <0 & S # ± if & $ tlS 

20 (3D r*5iiigft*5 fb xw> -toai3i^±«F#$nsifi«L < « 
(3 2) R'-cc-x^-x'-Tasn****, A7tti:lfttti^M, x 

(3 3) R'#7S;|, (C,-C, 7)V*)V) 7 5/^Xttv 5 (C-C, 7 Jl/* )V) 7 
(3 4) R 1 ^7=;l, (C,-C 4 7)V*)V) TS^lXtty (C,-C, 7)V*)l) 7 
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(3 5) R 1 ifi (C,-C 4 7.)l*)l) 7 5;iXttv (C,-C 4 7)V*)V) 7^yM^'$> 

( 3 6 ) X' ^illifTScft^, Xtt, -toaSS^fr&SnS&ig L < tt 
5 X7tJH'$I). 
<IJ$SHal> ' 

fl''>yt+yl, C,-C 4 7 .H- # A'S , > 7 J & R h O £ . 

io <m®mma2> 

15 <MJ&SI¥ a4> 

# $ tl S % £ L < X x t- ;i/ s * ?a Bit # t L T ^ *r f * o 

20 ±S2— (i) Tisnsuft, xtt, ^cD^a#±B i F^$nsm^u 

_b te — ^SSC (I) R'TiSR 3 , Rrj, a >fc*5 tt* rc r C,7;U* 

.^•*J ilTIi, X5P,)K 7°Dtr;K -fy^nhf;u, 7*^.^> 

^VT'^Jk s-7*^W l-y^k ^>^;K -f V^>^;i/, 2-*?-)V7' 

i 
I 
I 

I 
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Jl'^>^7K 3 -y^l^O^l,, 2 - y ^)V^>^)V, 1 - y > 
3, 3 - v^JI^^K 2, 2 -^y :F^:7*3\;K 1, 1 - V*?-)V7*^)V, 
1, 2 -i? *^)V7°?-)V, 1, 3 - V * )V7 ^ )V , 2, 3 - >^9-)iy'^-)l, 
5 2 - X^;t y^)\<0& o 1 7}M 6 i@<Z>®mXte#&&l7Jl^.^g£Si£ 

±te-jfc3; (i) r 1 n*>tt& r(c,-c 6 T)V*)V) 7 = ;ij tita, #j 

10 f.»P75A -fV7'f;l'7$;, s-7'7.^75/, |-7*?.)!'7S 7 , ^ > 5 1 
^75 7 , -f V^>f.^7S / , 2-^7Jl-77Jl/75 /, **^>^I/7S 7 

, 1 — x ^ )V ~?° □ tf .H' 7s y , ^\^>'.a-7 $ y , -r v^^ts y , 4-y? 1 

iK>7^7SA 3 - y ^.>l/^>^A-7 5 J , 2 -^?)K>7JiJS A 1 
)V7 5 7 . 3, 3-y^W7fJP7SA 2, 2 - v y 5A)P 7* 
15 f.^7 5A 1, l-y/f^7*7f75y < 1, jl-7fJ|/7 5A 

1, 3-v^^7f;P7SA 2, 3-y^f.iP7f.)l/7$;, 2 -l?.^7* 
9vH-7 5 y CD=k -5 Ummfk 1 TiS 6 «OII[«lXtt»St«7^^r;P7 

±IE-«£^; (I) R» £:fctt£ ry ( C,-C 6 7 )V 3r A-) 7$y*j iUXH 
20 •>77Jl'7SA fiWS;, x^JV/fj^^y, v7*DtfJU7 

5 y , v tf.;u7 5 y , >■ 7^75 y , y-r v 7sa ^ s - 7 

^)VT5.y, v 5 t-7'f^75/, y^/7^75A >W V^>f Jk7 5 A 
y?^^>7.H75 y , v 1 -lf.H'7D tf >l- 7 5 y , > ; ^->;i<7 5 J , 
V^^'^75 y OJ:<5fcft*lfc275M 1 2 flO*tflXtt»«[«[i?7;mrJU7 
25 5 y I^Kfo: tf?M\z\t. y>?>7 5 y X ttx ^.;m 7 5 y 

±lE-«a (I) R'fc&ttS r^^^^|p J #iSm^j tbTlt Wittf* 
jl/* <J x.;u, ?t€J^'JxjK tfDijv'x^, -f 5 ^ V'J >*x;k e^y'Uv 5 
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f^in^xii/Rt/iiiifj o 7bm 3 mtts 5 nm i mmmumm&^m 

tfZZL $?mizU, =E;U*'J 

i-iB-^s: (i) r' o»«3te*tt, (c,-c,7;i/4;w) 7syix«y (c,- 

C 6 T.»l- + .^) 7$y$Tfe(3, «fc DHf*fc«3> (C,-C 6 7;i-*;U) 

So 

±12 — *3:xt (I) <f> Aroite*J*t« TT'J-A'Sj, Xtf, a J; 9 ii 

1 71M 3 MUltS Mt7 U - .'US J O T7 U — ;u 

7 > h 7t-;KDJ:5 5 75M 1 4 ffl©3Sr»*|ft<b**»*#frf* d t 

±t2-^iC (I) if, ArontefeW"* r/xrDJ'J-Mj, $.Uk rn&£i$a 

-ts^viuk ^*it7u^, -fv**yu;k 7-7v*u;k -f v^ri/'j ;i<> 

1, 2, 3-t + itv7yUJk ,h l J7 , ;U.)k f h7 ( /UJk ?7y7yj^ 

> ¥y-)i> KUi?;k e'j^^-.ik t°u=v-.>k K5i?=;k *;u;ko 

i^ilfgf J*MrX(i/R^lgf$ 1 75M 3 fl!#tJ 57!; 5 1 OMt? 

5^ k k , X g=- k > , 7° D tf k > , hU^f l/>, 7h7^f ^ k • ^ * k 

k^^-tf-^kk cd& o &&&& l 75 S 6 ffl©lft«7;i'^ l/>IS*lf5tt 
#«T M^ifc 1 7iM4f@©iSii7.'^k>S-cfe 0, EteffBCH 

, ^kkXtex^kkTfc 0 . MtCJ; OSFafctti^U>"C*S. 

±S2-^iC (I) 4", R 4 rc,-c 7 7** k -f ;k*j 

ti/ttt, flu*.**, 7±^.^, ^DKt=;k 7*^ u -fV7*fu 
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±i5-^i<: (i) x 1 <Dnm?j.M\z, us-htts^. 

5 _ktB-j&:£ (I) >te*5Vt$ r;\ny; C,-C 6 7;p*.»P£j 

ttt, Bute rc,-c 6 7)1* JUSj fcAny>JR^*JflUftLfca6ftVH^ 

i/7*u^*^)\^ 7)V*u 2, 2, 2-MJ7Jl/tDifjK 2, 2, 

2 - 7o €lf Jk 2 - >7 D DX?\JK 2-7^toi 
10 5v>K 2-3-FlfJk 3 - t? U D 7*0 If .4 - 7JP*D 6-3 — 

F^ + v^K 2, 2 - v^CHEx^Jl'&^tf S d $f*fctt, h'J7iP 

±HB — (I) <M*»a>fc*J>tS rc,-C 6 7 ^ □ * v£j fctt, W 

te rc,-c 6 T.ii*)im} &wtmm z ?\zi£<£isfr&*\,*\,^ m^te, *h*v, x 

15 h^v-, n-yD^ + y, ^V7'D#^y, n-7*h + y, 'fV7"h4v, s- 
7>*'>, terl-^h + >", n'-^>h*->, -f V^>h^y, 2-^fJl/7'h 

;U^>h^~>, 2 - ^^)V^> h*">, 3, 3 - 7-)V7 h 2, 2-v 5 

^f^7*h + y, 1, 1 ->'^9-)V^h^r^>, 1, 2-';^Wh^-> ( 1, 
20 3 -y^?Jk7F + y, 2, 3 - )V7 Y- *i/<D J; -5 ttjftttft 1 75M 6 <®0D 

±12 — flS:^ (I) f> R a a>t*»t* rc,-C 6 7 )l* )V7-*m\ 

£tt, tulB rc,-c 6 7-H-*;uSj "aw ^"^iS(^fc«g^L.fcas*vHi, 

25 , ^V7'fJ^f s - T^JU^*, tert-y^Jl/^ 1 ^, n-^>^Jl-^^> -f 

y^>^ji/5 1 *, 2 -^^^^^ju^*, **^>^;U5=-*, i-x^;P7°ah° 

;U^^s n-A+i/;|/f •TyA + yJl-f^, 4 - pt^Jl/^ >5 L ;U5 t *, 3- 
^^jw^>^;i/^^-, 2 - \ - tJ-fr^yf-frZ-Or. 3, 
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3 -iStrjUfJ-n*?-*, 2, 2 -1?*^)\>7^)V?--*, 1, l-y^^Jl/y? 
Jl^tf, 1, 2 -^pl^^T^l*^*, 1, 3 - V*^)V?5-)V7*. 2, 3- 

±12-^:^: (i) r'ri;^ r-s^&^/uT^ctu c,-c 3 t.h- 

*1/>Sj <hte, 7^l-'>', 7 37>l/7:Fl/>, X^W>\ 7*nt?l/>, 
-hsB-i^iC (I) <g^SS¥ a>£:fctt£ rc,-C 3 7)1* l->~J**~>mi 

±IE-»^; (i) + , <M^Sl¥ a >.(343^^> rc 2 -c 7 7;u^;p^-^ 

JPSj illtt, 7 h^T-.tUl^XJl^ lF + yi3J^-JK tert-7* 

h*risf) )V# — )\<^ 7 7* h *^X)ltt -;KDcfc 5&JE*m!fc 2 7il8fICD7^^ 

±IB — »it (I) <@^SS¥ a Xd&tf^ rc,-C 7 7.>l^ 7 <i )V7 5 7 

MSB rc,-c 7 7;p* 7 -r ^yayiHi^ifci^iHi, mwz* 

^^5^75/, 7-t?-)l7 / , 7°n ti^--.)l-7 5 7 , 7f U.)I7S;, -TV 
7'^ U 71/7$ J J-4 .iU7 5 7 ©J; -5 ftftffjR 1 75M 7 f@<2 7)l*)V%)V 

(DX77-;l'J t ^J«^yS©iXf)H §«(Dl7fJ^IS^ T — 
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r-jftfiSftssj tits mykmttm, mikftffi, m%ttm. ytftmo&^feit 

<v7'fjjk ^>*y-r;K if a'd^ik /nujK -rvAi/U.'K x??; 
^ )V, x.^y-r;!/, 3 - y^^y ^-y < 8 - y^;i/y y -r ;u 

. 3 ^ y -r 3, 7 - y^f^t^ y -i\>k '^>x^ y -r ;k 

K"r*y^r;u, huf,tM.Jw f h7TA/<jK ^o^^ti y-r ;k ^+>- 
x^y-f.>i/, 1 - y 5=-.ju« y^'rtj y -r ;k i4-^fjK>^T.ti/-f 1 
3 , 1 3->^f ;i' fh7T*y<)h ^ y ^ x a y -f , 1 5 - y 5=- ;i- ^ ^ -y- 
T-**y-rjL-, *i? drr* ; 4 >v. 1 - y ?;k^t* y -r ;k y^-x^y-r^ 
, y< 3 +f-y < ;i^Rot^^--r □ -9- y -f ^ cd «k -5 /=c7)^j^ji^-^s, ^ 57 >- 

■b^;Ko<fc-5^y\py>iR-?T 1 x« 2 ^±ittsnfcfi»7j^jn.tij^ 
©J; , 5ja:««7;u=i + ">ig;«ft7;i'*;i'»*;i/7Hz:jp», (E) -2-y^;p-2 



jl/^-iH, 2-7*D ; £^> i ; r f jk 4 - j7 p >y< ;L-Ocb 3 fcA a > -jgc 
ft 1 X« 2 R±li$nfc7 U -Jkt Jk^^Jk*, 2, 4, 6-hU^^.)K 

4 - Hkt< ;i/©«fc -5 JtefiftT^+^at-fbT 'J 4 

*^> % /-f;p, 3 -y^.H'zK^ yl^> VW 4 - * ->S^ > VW 'icoi 

5 fc#;i/#*->*rt;7 U jl/zH-ji/S, 4 - - h d^>-v"< 2 - ~ h n 
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v U .'P v 9 - 7 > x >j Jl^ > 37 y -f ;i/ © «k 5 & i 3 P C5 7 U - Jl-ST'i 

6-hUj<g 1 JI/7x-Jl / *JV5.)k 3, 4, 5-h'J^5 1 Jk7i-.)l/7f UJk 
4 -y h + y7i^HV 7 5 1 U JK 4 - * k ^ v 7 x n A- >- "7 x - ;Uhf A □ <f 
;K 2-ihD7i-J|/7t?Jk 4-zhD7i-^7atft-;k 4-j7D 

□ 7x ij 4-7o€7izjk7tf Jk 4-->7;7xz;k>^ 

>-7 / ST7'J -^!H*«llftgft& 1 JiS 3i®7U -MTli$nfcfi» 
7;l4.)HA.)kfz)HfO r7 7Jl4Jkt).)k^-.)Hj ; fh7tFoE7> 

- 2 - -f >U, 3-7*Dtfh7th'Dt7>-2-<Jk 4-^h4yrh7t 
KD fcT5 >- 4 Jk, t h 7 t F □ f t k" 5 > - 2 - Jk 4 - y h+yrh 

15 7kH a^^tf? > - 4 --f ;KB«fc S&r^- h 5h Fa tf 7— JUXtta- h7k F 
Q^t-K7-Jl'ij ; t h 7 k FD777-2 —OK t- h5k Faft77> 

- 2 .Jl/COct 3ftrf h7tFn 7 7i.Wiir h7k K ^ - ;PSJ 
; h'J^f Jk>UJk F U x?;k> U Jk ^ 7 7"a k'Jky^ fJk> U Jk t - 7* 

^i^y^u^'j^K ^fjk^VT'a^i/U^, y^u v- t 
20 u F'J-f v7p tr A- v u jkD^^fccF u teiRT ;i^.>ka «> >j .n,s, -77 x - 
jMf ;k>u;k 77i-^7f.ik>'j.ik >?y .>i/-r y t*d t\>u-> u ;k 7 

x - )l >M' 7 7 □ >■ U ;KZ>=fc -5 fc 1 75S 2 ffl<D 7 'J - )HTiiasnfe h 
u 1&1&7 ft is »j juai%o r> ij ; y k *>y g=-;u, 1, 1-7^ 

)V- 1 - y F + y^f.ik x F + y^f ,'k 7°D tf^>y -f y 7°o^^> 

25 ^fJF, 7'F^y^fJk t -y' k^~>y ^JKOck Otei&WiT )V3*z/ * fJk* 
. 2 -y F + yi k^->y ^->KOJ:"53&ffii»7 ;W3*-Xbi£IR7JH34 : -^^ 
2, 2, 2-F'J70Dih^y/fjK bfy (2-^DDlF^y) y 

)v<D^tu/\utf>m=f--^ 1 x«2 ^±s^$ti7tfg;^7JkD^~>y ?-;n¥© 
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*7 frnZ-z/XJ-fr&l ; l-Ih + ylf.)H- (-f V 7 XfF;KD 
J; -5 ^fil7il/3^ v'fbX5 1 Jl'»> 2,2, 2 - h U £ P DX7Jl<©£ e>teAD 

-■r^^M^K S?7i:W^K MJ7i-il'^JK a -^-7^.)l/> ? 7 
5 xXfl^^JK 9 - 7 > Tv 1 J )V* 5^P©cb 5 3ft 1 75' 3 3 {E!©7 U -JUl'l^^ 

ntzm&7 )v*r)im, 4-*9 i ;i^>^;k 2,' a, 6 - h v *j-)v<> 

3, 4, 5-hU^fJK>y;K 4 - p< h * > v 7K 4-^h*->7iZ 
Jk;7iZJMf;k.2--hn^>^ ( 4--hD^>JJJP, 4 - 2 □ D ^ 
>v , ;U, 4-y'a=E^<y-J)V, 4 - v 7 / ^ >v\M/© «fc -5 7ft<&®7;U+^S, IS 

1 75S3«<0 7 U -^«Tfllift*nfc««7JI/4.»P*<¥© f7 5 Jl'^JI/S J ; j* 
h*:>;*j7l>#x;K x v*;i/**x;i/, t - 7" h * ->;&;nsKxjk -rv7h* 
>\tUl'#x ;!.<©<}; -5 7ftj&ii7;i-zi x Jl'g, 2, 2, 2-h'J^anx 

h*v\*UL'#x7l,-, 2 - h U ^Jl'y'J A-x h^rv-A;Paj5x;u©«fc5^Aay> 
15 m^x« h >j «»7;w*-;i/*"> y jn-eii^s nfcfls«7;ua *i/-h)V-$-)\, 

**X7K 4 - * h^:>^>v\;U:t*v#.)l/tfx;K 3, 4 - v^>>\)U 
20 ^^ri/^jjM-^oj; -5 1 75M 2 <@©M7JU3 *->S3Uix hDlT7 U 

te> x^.)K 7*oKJk -fVyDk^K 7*^>K -fV77.H<, s-7 

25 t-7'?Jk ^>^;k -fv^>?.)k 2 - /^;i/7>;i/, **^>^)V 

x 1 - X^.)l/^°o tf;i/ % 's^-XH', <V^y;k 4 - * =^)V^ >^)V, 3-^ 
^l^^Jk 2 - *^;U*>^,fK 1 - * ^Jl'^'^.JK 3, 3-v*^.M/7* 

2, 2 - v *3-)V7?:)V, 1, 1 -^*3MI<7:P;k 1, 2-^*^7 
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J- )\> , 1, 3 - : J * 9 )V~7* 2, 3-i?>5 ; .)l'7>Jl/, 2 - Jk73v>K7> 
J: 5ft rfiftT^^r^aiJ ; lf = ;K l-^D^-Jk 2-7°D^X7k 1- 
*?-)V- 2 -ya^-;u, l - l - 7°n ^x;w 2 - j* ^JU- l -7°a 

^x;u, 2 - ^ ^ )V - 2 - y' u ^ - )V , 2 - x^jk- 2 - ^a^-jk 1-7*5=- 

5 XJk 2-7r-;k l-,^^-2-7f-ik 1 - 1 - 7*5=--^ 

3 - ^ 3=7k- 2 - 7*yx;k, 1 -JL^)V- 2 - 7fXJk 3-7>^;k, ' 1 - * 
f^P- 3 -^r-njK 2 - ;^jk- 3 -7r-Jk 1 -X^JU- 3 - yTr-ZDV, 

1 - ^ > x — , 2-^>x— ;k i - * 2 - ^>^- 2-^^.n-- 

2 -^>t-x;K 3 1 =f-)V- 3 r-x;k 2-*=5-)V- 
10 3-^>t- — ;U> 4-^>x — 1 - 4 -^>-=rXjk, 2 - p< 

4-^>T-n.H-> 1 -A + tZJK 2 - ^\ + il ~ )l- , 3 - A^r-fex.JU, 4-^^ 

•tx;k, s-A^t^^oisa: rr^^Hj ; 2 - 7° □ t? - 

, 1 - * g 1 ^- 2 - 7°n tfx;k 2-^?JH2-7 1 ae-Jk 2-x^;i^-2 

-7°Dt^jh 2-7^-.^, l-/?Jl--2-7'fl.)k 2-^^.^-2-7" 
15 ^XJK 1 -X^.JP- 2 - 7^-.H'> 3 - 75PXJK 1 - ^.>k- 3 -7*^xA- 
, 2 - ;*^;k- 3 -7>x;k 1 -x^Jk- 3 - 7*^x.)K 2-^>3 1 :x>k> 1 

-*=?)V- 2 -^>^x;w 2 -^.ju- 2 -^>^-;u, 3-^>^-;k, l 
-^3^- 3 -^>f-jk 2 - 3 -^>^xju, 4-^>^XJk, 1 

- 4 -'Ofrjk 2 -•^5 t ;i'- 4 -^>5 L x.;l/, 2-^^v-x.JU, 3 

20 -^v'-JW 4-^~>xjk, 5-A+yXJkOJ:^i r 7 .'k* X JkS J ; h 
ij7JWD^fJk hUi'OD^f Jk v7Jk*P> 9-.il', V^OD^fjk V 
70^ ^^.'k, *=5-)l, 2, 2,'2-HJ7JktDIf.)k 2,2,2 

-hU^DDIfJk 2 - 7*D ^EX^k 2-?DDlf.lk 2-7.^^"DX^ 
;i<, 2-3-Flfjk 3-7nD7DkMk 4-7.)Vto7f )k 6-3-F 

25 ^v-jk 2, 2 - -7 7d ^ x^^co J; 5 ft Tad y >|fT l X« 2 ^±S#I 
SnfcffiajJ^Mj; 2-bFD + yifjk 2 , 3 -> ; h HD^>-7°o t: 
. Jk 3 - t H d^>-7°d k'Jk 3, 4 t K n^v-^Jk 4-tFD^y7' 
?-)1<d&.oU rt H o^>-ffi^7.^^.;kSj ; 7-t^)i* 9)V(D& ? ft rug ism 
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7i/)V\ - U&m.7 )V*r)Vms ; ^>V)V, .7 x^7.>K 3 - 7 x 7* n tf )V 
, a - j-7 =?)V* 7.>K /3 -±7^;V ;* >'7i-JK^.)K hU7xx;i- 

6-7iUKtyJK a-t7f Jl-y7i-JMf Jk 9-7>XU 
JK*7;K2=fc Sfc 1 7!/M3 1gl<Z>7 U -JUTf^^tlfc r^ffc 7 J > 4 

5 -y<7;i/^7> ? ;K 2, 4, 6 - hU^fJl/'OyJk 3, 4, 5-h'J*7;i' 
^>-J)l. 4 - * K^7^7 5>.>K 4 h^77xXy|/77xXJU;*7.>l/, 2 
-~ hD^yyJk 4-i7Db^>y;k 4 - 7' □ ^ ^ >' 

7\>K 4-y7;^>'yik 4 - 7 7 7 ^ 7 7 x - )V * 9-)\<, t: 7 (2- 

- h07i^Jk ^7;7 tf^OX.)7 4 - * h*7# Jl-^x;i,-^77;i/C7)=k O 

10 &{M7\'I^.>^ li7Jka + yI, zhDl, /\n7'7H^7 yjyi, 7 

- ;L-»T-7 U - ,H^^H^$ tafc 1 7}S 3I©7'J- j^ttm 
Wk-£fttd{&m7)l :3 r)imm<D r77i^;kSj, Xte, h^fJk/'JJK hU 
X 7 Jl< 7 U ;p , <V7'Dk' .H- 7 * 7 .H- >- 'J A- , t - 7" ;p 7 7 Jl- 7 'J ;p , 7< 
,)U v 5 7 7 7° □ t? 7 U ^7 v - t - 7* ? )V 7 U .H- , hU^V7'of .a- 7 

15 'JJk /f;ky7i^Jk>Uik ^V7'Dt;ky7irJk>U;k 7'7'k>7i 
x.J77U.>K 7 x n ^ yM V 7' □ '1/ y U .)kD J: p r7U.'WSj ^^tf-5d<h 

r.7j<@gsox7 7;yj r^^i^Tfb^^X^il^^^jD?^^^^^^ 
25 7JK y^f.lkTSyjth + y^fJk 7° □ h° ^- X Jl/ ^- ^ 7 * 7J7 7*7 U ,>k 

^- + 7^7;p, tfA* D^;kt^y^?Jk ;t i/ >j jkt^y^ 7;k -r va^u^ 
^-^->y<7;k. ^\^i7-y -r )V^^^^9-)i, i -*;KJkt*yx? jk 1-7 

t h + yx?;k 1 - 7°p tf^-x;k^-^7x7.^, 1 -7*f' JJPt^yi^k 



WO 02/059074 PCT/JP02/00400 

- 17- 

1 - fAD<)l-t^yifJK 1 -/tl/ij ;i>;fr*:>x^;K l - -f y A k- ij )L-^ 
3r>-xgk>K l - ^it/ -f ;i'^-^>-x^;u, i n<**isy°n b?;K 1 

- 7-fe v7°P tf;j,, l - y'u >'7°p M)V, 1-7'f 'JA-t^y 

7°U¥)l s 1 - fAP-OI/^V'T'P t?JK 1 -/tl/iJ.)l^+y7 4 Dt°.)h 1- 
5 -f V Ak »J JW^i/^D tf;l/, 1 -^=^it/-f Jl/ ;t * >' 7* P tfJK l-7-feh + 
*>7*^;K 1 - 7° □ t'*-J^+y7'f 1 - 7*^'J y7'f)k 1 - tf 

A'oi'j^ + y/'fjk 1 -7-fe h^i/^>^;i-> 1 -7D t° ;t x ;|/ :* ^ i, ^ > 

1 - y'?- ij n-jr^is^y^-n^ 1 - tVN'p^ji^^v-^T- ^K 1 - tf a* 
d< ;L'^ + > ^\^ v-acd j; 5fc i - mifcmT >■ )\< } r{£$j t 

Ak u ;i-fF^-p< -T va i/ u ^)v. / < 1- 

Ji-^^-x^;i-, 1 - 7-t^;P5P^x5r;K 1 - 7°p t: 3-x)^:fx^;K 
1 - 7*^ u i^-fifjk 1 - tr ap-t ;i< ^x^K 1 -/t i/ u .'i-^^-x^;i- 
15 . l-fvA'yij^ftim 1 - ^^-y-y .^^^-x^ji/, 1-^,^5^^ 

t7 s otf;k 1 - T-tT-ll^Jry'n 1 -7aet-.)^t7'ofjk 1- 
7>U.»^t7*Dfjk 1 - tvtp-r ;u^,-t7'p t°;i/, i-A , i/ ijji/f^-7of 
;k 1 y Ak u j^t7p tr;i/, 1 - ^ * +r / -r.n^ 3- 7° p 1-7-fe 
^;i/^^-7*^;i', 1 -7/p t°:tx;i^3-7*5p;K 1 -7*:F'j.;i/^i-7*^;K 1- 

20 eA p-f ^^^T^jk 1 - T±^)l^^r^>^-)l. 1 - y'u tf^-x;U5P^-^> 
3=yK 1 - 7*3=- u ;i^;t^> -^.n-, 1 - t'A p-r )V^-t^>^)V, i-tvtp-r 

p^> ^;i^;u^x.H'^-^i/y ^Jl/, v 7 u y - )i3r * i/ ^ 

1 - v7 p ^ >'^;L'*.^^x;p^-4 1 > x^.^i/, 1 - -> 7 p ^\^f ;i/^x.)i/^- 

.)1/.^.JI/7^x;1/^-^->7°d l-y?D^>f )HW-J^^y7f.)k 1 

- ->7 P^\=£ yiktii^-.)W+y7fJk^J; 7 & 1 - ^ ^ y UT )V^)V\ ts 
;i/^x;u^-^->) r.fsjiS7.^^jpaj, ^>7 , -fil'* + y^f^o=};5* 1 - (k 
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5 > J- )V -> # ^ # - a- * * -> ^ 9- >v * >■ )v •* * */ % )v ^ x )i # * >- * .n< 
, is)],** is i/Zu^isfrjr^-i/ftlVifs 

1- (X h*i>"t) v) X^;i/> 1- (7'PTtf* 

l- «vyD!)? + ^^-JW^-» x^;i-> 1- (7*K* 
io v'*.n^*x.^^-^r>-) x^p;k l- (^yyh^v'AjWzA'tty) x^p, 

1- ( t -7 b*i/*i )i-#-)i-**>-) xf;k l- (^>^;i/^-^v*;i'^x 
;i'^-^->) x^ji/, l- (^\^->;w^^r->*;i'^x.)u^-^->) x^;k l- (*> 

;i,^x;i'^-^->) 7*atf;K l- (><7 □ ^ vou^* ->#;i-#xjW:r* *>> 7° 
15 □ tVk l- (v 7 d^> ?-)\,jr*i/-h)\,iS-)V** v) 7*^;K l- (->7a 
^\^'>;p^-^->* A-#x;w^-^->) i- (<> 7 □ 's* ->.)p )V# 

~)VJr*i/) Jk 1- (lKy*JHr,W+i/) 7ofcf;i/, 2 - h 
*>#;i/#x;i^^>) x^;k 2- (ih + y*Mu^*y) x^;p, 2 

- (ya;t? + y*.WzW + y) X^.)K 2- « V ^D**^ J^-JW 
20 x^;i-, 2- (7* h^->^.^#x;i/^^'>) x^;k 2- KV7*h^-> 

^.;U7^x;i-^-^->) x^.H-s 2- (^>^;u^-^r>^;u^x.)i/^-^«>) x^ju, 

2- ^jw**->A;pJi5 — ;u**>-) x^;k 1- h * 5/ # ;i> # x # 

*>0 7'nt'Jk 1- (lHyl)^-j^ + y) 7*atf;W, 1- (7°a#4 
si? y°uE)i, 1- Hv7D^ + y.i3.^^xj^+y) 

25 tf;U, 1- (7' h^v# Jl/sH — JW* + *>) 7°DfJK 1- W 7 7* h * v * 

-JW + y) 7°nt°JU, l- (^>^.)l/^-^v*.)l-^x;i^^->) 7at^, l 

- (^*->Jl^* v^;i/#xjU;t*->) 7°at:\>W 1- {^h^r>'t))V^-)l^ 

7*^.>K 1- (Xh^y*»l/#XJl/t^v) 7*^^> 1- (7°0#^->.^ 
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;i/^-.u^^>-) 7^;k i- «y^D#^->^ji^ijw^y) y^n-, i 

- (!/ h*->* ^Ttfn^ 7>;k 1- «V7>+'>^J^-.)l^^y 

) y'^)V, i - h^v'^.n^-;!/^-^^) ^>^.n^ i- (i^y.ijj^ 
x.^ + v-) ^>^;u, i- h^r v^^tfx.n- "\*>yk i- (x 

h^->^;i/#-A^^>0 ^yyKDJi^fc (7;i/zi^ >- # .H^ x ;i/ 3" * v) 7 

; y * «j ->\>k $? / ^ 7 ^ u v / b * > • ? u v «fc 5 ft r 
7^ u ; ( 5 - 7 x - 2 -;t*y -1,3- v^-^y u>- 4 --r ;u 

) [5 - (4-^^71-^) 3-yt + Vl/> 

-4--Ol<] [5 - (4 h^-> 7HJW - 2-^y-i, 3- 

yt + VU>-4-^JH *^;K [5- (4-7Jl/tD7i-jH -2-:fr* 

y - l , 3 - i? * * y 1/ > - 4 - -f ;u] * 3^, [ 5 - ( 4 - ^ □ □ 7 x ~ )V) 
-2-**v-l, 3 ->"**y U>- 4 111 *3=yK (2-^-^y-l, 
3-y't + 7k/-4-'f H- ) _*^;k ( 5 - * 2 - V - 1 , 3 - ^ 

*^y b •>- 4 --r.a<) ( 5 -xtF.n-- 2 -3-*y - 1 , 3-v^-^y 

U> - 4 --f *^.H', ( 5 -y°D hf.n-- 2 -^"^y - 1 , 3-y*t^7k> 

-4--r.no ( 5 --1* y y □ tr.H<- 2 -#*y - 1 , 3-^ + 7i/ > 

-A-^)V) ( 5 - 7*?-)V- 2 -lr*rV - 1 , 3-w;i/>-4- 

2 -^.U-^ vX^v^X^k 3 -i3.)W + y7'DtJk7ftXf Ik 4 

-^utf^^y^i-y^x^u, 5 ji<# + > ^y^^v-^^jL^^, 6 - 
#.^#*~>^* vyi^>-^^x^;ucOct ? & # ;i< ^ 3- >- rfseT.a-+A j i^^-x 

7".'H- X\t, JI/yftXfJK IfJk/ftlf Jk 7'Dfjkyf tXf 

.>k y^7k:/^;3-X3k;k ^y^^y'^X^k ^ + v ^y-^^X^.^COj; ^ 

-77. r*jklf^yl©i77.)k r^^f^T-fb^^xii^^S^^ii] 
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-xh + yxfjk i - ^ l - * h ^ ->x^;k 1- (-fV/D^y) 

X^;|/, 2-^ h + v'ifJk 1, 1 - * - 1 - * 

b*~>;*^.n'> ih*->/fJK 7o#*5/*3\>k <y^D# + y^f ;k y" 

- * h^yXh + y^fJV©i5 ft 8ft 7 )V u * ^iti&m.T)V □ 3=- zsi&m 7 )l 

j; -5 & a o >f y m^-it m% 7 )V xi ^ >•<£« 7 ji/Sf o r 7 ;w □ * 7 ;i- 
10 ; ;* h + ->*;wsii— ;u^^-;uo«k'5ja: r<6HR7;v >-j #;ytfxjy r 

^F-;U*J ; * ^^^^-^^.Jl', x^Jl/^pj-^JUO J: -5 & r{g£R7.H'^;i<Sj ^ 
**?-)i>&; 7ixj^t^f;k t7f Jkf t/^^wio* r7U— 

f^^f J ; kS ; 2 - * $ >'7;i'*x.)kxfjk 2 - MJ 7 )V*U * $> >XJy*X 
)V *m&7 )V*)Vm\ ; 2 -^O-fefVTWU^xAx^y, 2- hJlX>XjktX 

;kxf;i'0,J:p& r7'j-;nj rfg^7.^^;PSj ; afc^s 

;K tf A'O-T Jy:t^ v AU'J^^-^ri/^^JP, -f VA'l/iJJkt^y^f 

20 ;y> ^.^-y-y -f v- p< 1 - *;ys ji^t* v-x^jk 1 - 7t b^yx 
^;y> 1 - y°u t^xj^ + yxf jk 1 - y'7- U ;t-^-^>-x^;i^ i-fcf;tD 
jy^^y-X^JK 1 -/^' u jy^-^>-x^;i', 1 --r vai u Jl^=^>- X^Jy 
, 1 + ^Jktiry'Xfjk 2-*jRil't + yX5 1 Jk 2-Jth^y 
X^.)y, 2 - 7*n h'^xjy^v-X^jy, 2 -7*f 'Jikf ^FyXf )i- , 2 - t: A 

25 D-ny^ y-xg^K 2-/tl/ | JjVt + yX5 : Jk 2 — f V A 1/ U ,)kt + yXf 

2 y -r ;i/^-^f>x^;y, i - *jv^ )i^^iyy'a tf jk i-7th 
^>-7°otf;k, l -7'nt'txjVt + y7°alf.ik 1 -T^U Jkt + y/D 
, 1 -tA'D-f Jkt^y^atfJk 1 - ;a 'JJkt^y7°Dtf.)k l--f7AU 
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, l-7'Dt:t-J^=lry7'5 1 Jk 1 'Jil't^y^'f l-hTA'P^H- 

3- + ->7*?;K l -7t h + yOfjK l -y°n ^^r~)i-7t^>-^>9-Jl, l 

- 7*^ u .^^-^->^>^.n', i - hf/tp-r^^-^v^^-^^v i - e/tn-r 
5 +->^\^>';i-cDct -5 ft rj]gjfe^7 > Aj *}-+>• r{£^T;i/=^;p«j, ->7p^> 

3\^#;i/#x;i,-3-=t- ->^^;i-, > 7 D ^\^--y)Vtl A'^-)V-t^riy ^^)V, 1 - ^ 
7 d ^ >^;i ;|/# - ji^^-zifik l - v-7 d ^ )l-ft-)l>y>r* >-x 
^jk i -~>7 p^>3^k^;i/**x;i':* + ~>7°p t\M/, 1 - -> 7 □ a + ~> # jv 
^-.i^ + y^oejK 1 -> '7 U"0^)Vt>)lTS-)V-t*z,<7^)\,. l-->7 

^ rfs^7^^;i'*j, ^> VW ;K-t*>-y< 9-)io & o ft rffS7->;h 

>v * )i + ->• * ;u # - ;i/ * * v * 5=- > ^Dl^yA ii/ - .a< :* * 

15 -r y K + sy^^x^^ + v'*^!^ ^>^;p:t+-># ju#x;u:t* 

#x;W;t**> ^ -> 7 □ ^ ->;u^- + > X frtf-ji** -> (->7 p^ + >)l 
) ^JL^ l- Y*i/t) )l-#~)ljr*^) x^;K i- (x h + ><#.)i,#x 
;i^*~>) xfMK l- (7°d# + '>*JI/^x;i,^-+->) I?jk l- (-f77° 
20 y/^^/Kx;!/^-^ ->) x^.)K l- (7 h + ;^x;i^+ >•) x^;i/ 

> l- Kvyh + yAJl^'^U + y) x^;i/, l- ( t -7* h*>-#;Pztfx 
. x^jk l- (^>^;i,^- + >*;i^x;p.i- + >-) x?mk 1- (^\ 

3ris-)\s-**ist) X^JK 1- (y^/o^>fJW^y*J^i 

;u^- + v) x^;k i - V>7 □ ^>^.a-^- + ->*. n^x.)i -^- + •>) ynt°;i^ 
25 l- (~>7 □^\ + ->.^^- + ->^,)U^x;u^- + i>) 7°Phr;u, 1- (y^D^>f 
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43, 1-45, 1-46, 1-47, 1-49, 1-50, 1-5 1 , 1-52, 1-53, 1-59, 1-60, 1-61, 1-66, 1-67, 1-6 

15 8, 1-70, 1-71, 1-72, 1-74, 1-75, 1-76, 1-77, 1-78, 1-79, 1-80, 1-81 , 1-82, 1-84, 1-85 
, 1-86, 1-87, 1-88, 1-89, 1-90, 1-91, 1-92, 1-93, 1-94, 1-95, 1-96, 1-97, 1-98, 1-99, 

1- 1 01, 1-102, 1-103, 1-104, 1-105, 1-106, 1-1 07, 1-108, 1-109, 1-1 1 0, 1 -1 1 1 , 1-1 1 2 
, 1-1 1 3, 1-1 1 4, 1-1 1 5, 1-1 1 6, 1-1 1 7, 1-1 1 8, 1-1 19, 1-1 20, 1-1 21 , 1-1 22, 1-1 23, 1-1 2 
4, 1-1 25, 1-1 26, 1-1 28, 1-129, 1-132, 1-133, 1-134, 1-135, 1-136, 1-137, 1-142, 1-1 

20 46, 1-149, 1-151, 1-156, 1-158, 1-1 5'9, 1-160, 1-165, 1-174, 1-180, 1-181, 1-182, 1- 
183, 1-187, 1-188, 1-189, 1-1 90, 1-1 91, 1-1 92, 1-193, 1-194, 1-195, 1-1 99, 1-200, 

2- 1,2-2, 2-3, 2-4, 2-5, 2-6, 2-9, 2-11,2-12, 2-13, 2-14, 2-15, 2-16, 2-17, 2-18, 2-2 
2, 2-25, 2-26, 2-65, 2-67, 2-73, 2-75, 2-78, 2-79, 2-82, 2-86, 2-88, 2-92, 2-94, 2-1 0 
4, 2-109, 2-1 32, 2-1 35, 2-136, 2-142, 2-149, 2-161, 2-167, 2-194, 2-199, 2-200, 4- 

25 2, 4-12, 4-60, 4-132 4-139 ©ftj^jfcT £ 0 , \z «fc 0 iff- jg j^f <D-ffc £ 

it&Qtom^ 1-75 : i^^fW^S >m 4- [3- (4-7MD7i^-> 
) - 1 -/fJl-75 J 7°n tfjU] 7 3L~)\, IXfik 
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flS^«#^ 1-76 : S^^^M^/U >K 4- [3- (3-7.WD7i/^y 

) - i - y ^;P7 $ y 7° o 7 x - ;i< i7>fjk 

it&'Wmn 1-1* : i?*7-MJlrt$>Wt 4- [3- (4-^D07z;t'» 

- 1 -/f 7 7°D t:JH 7i-il' I7xik 

5 <b 1-79 : v?^5=-.Jl^;UA*5 >» 4- [3- (3 -^DD7iy 

- 1 - ^^^75 7 7'nlfJU 7x^JU I7fJK 

-fb-S-^S^ 1-92 : fJ^jWU >H 4 - [3 - ( 4 - =. h □ 7 x J * is) 

- 1 - ^^7 5 7 7° O tf Jl/] 7i-^ I7fJl', 

fb 1-102 : 5?^f^*^1S >B& 4- [3- (3, 4--77.W07 

10 i7*y) - 1 ;l/7S7 7'ot*Jl.] 7i-.ll- !7f.)K 

fb 1-104 : v 5 ^ ?-)Vt>)Vns. >Wt 4 - [3- (4-700-3-7)1 

tD7i7+-» - 1 - ^^)VT 5 J 7°U tf JH 7xn;|,< IXfiK 
{b-^^#^ 1-108 : -7* >®S 4 - [3 - (2-^DP-4-nh 

D7i;*>) -l-^f^75 7 7 , Dtf;H 7i-jl/ i7xT^> 
15 fb£#)#^t 1-132 : v** >■» 4- [ 1 - *J * )V7 5 7 - 3 - ( 

4-7J^D7i;t-» "7 U 7 x—)V JLX^.lU, 

1-133 : 4- [i-i?^fji/75y-3- ( 

3-7MD7x^-» 7°at\>H i^rJK 

lb£4£>#^- 1-135 : ?J^;WU >m. 4 - [3 - (4-i7DD7i;+-> 
20 ) - 1 - ~J * ^)V7 5 7 7*0 tTJH 7i-Jl/ I7t.'K 

' It&Wm^ 1-136 : >^ ?^*^AS 4- [3- (3 - 7 0D7i7^y 

) - 1 ->7f^7 5 7 7*D t!.;i/] 7x~)l- I7rJK 

fb-&<Hb«*t 1-149 : t) >Wt 4- [ 1 - V * ^ )V7 S. J - 3 - ( 

4 h D 7 x 7°Ot°;L'] 7x-;W I7fik 

25 fb 1-159 : 9 J^^-)ViJ)Vns. >m 4- [3- (3, 4--77JW07 

- 1 -y^f^7S J 7 C P t!.)I/] 7i^ I7fik 
it^mm^ 1-165 : >^^;U*.^A*5 >K 4 - [3 - (2-£DD-4--h 
D7x7*->) - 1 - z? *?-)l>7 $ J 7°D hf;i^] 7 x - ;l- X7nT^, 
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2-92 : >*^)\'i3)l/-i=i >K 3 - [l-^.JU 757-3- (4- 
;hD7i/+y) 7'nt°.H0 :7xx;U iXf.'k 

fc&W&n 2-149 : 5?> .>W\*5 >6£ 3- [ 1 - y^?Jk75 ; - 3 - ( 

5 flS^WM 4-132 : v 5 ^ f^A^/U 2 - * ;P - 1 - [2- (4-~b 

ay x. / *~» - x^;i/] - 2 , 3 - & t K □ - l H - ^ > V t c ] 7 M tT > - 
7 - -f JUX^-xJl/, 
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s X , Aroui _h O t> n- #*->i,*iItL<tt7 5 y 1 S^&g {3 U * 

R 5 &tf Arom* fc*m5#tt*©#«»£tt % Sifted k T k Ko + y 

10 tuffi r|gi&K7>-^*j ; Aft IB r*f Jfcj^mj ; WE rfh5hH 

□ k rh7kh*ofte 7 = ; Hula r-> ij j ; mm r j ;m 

^v^^A^j ; Huie raiftx^^aij ; mga ry^^iHj ; tute rr^zi* 
JUS j ; mm t7)Vtr-)V*'**s*)\, ^- ; WIE rj^ji^;^ 

15 R 2 \ R 3 \ Arom a SJ>'QiIfett§7 5 7 SO««Sitt, £ IS CD \Z<£1£ L T 7 

lHi > »K rBiJBf^T^aij ; «G r*»*7 j ; Me ry^a 

+ y*;i,to.iHj ; ffjte rT^^^^^-^^^^^-^gj . WE r . >u 

20 ; ft IB r75A4.)Hj;N,N-y^fjl,7Sy^fI// 1 ^>'^U^>, 4-7 h 

y7i^MfU>XH (5-7 □ P-2- k FD + y7i-Jl/) 7nj|,^ 
!/>©J:5^y^7l|I$IfiEt§ rg^ $ ftfc 7 5 1 U >§ j ; ^ >• -fcf > * ;u * 

25 ■if>7 > .n^-.;u, p -* h^>-^>-tf >x.^*-jK 2,4, 6- h 'J * N^->^>-fef> 
^;P*x;PXtt 3-7 h^v-4-t-7*5 1 .>U^>iz->X.^^-.)KZ)J;e.^(£^7;W 

;i/Sj ; ^^>x;k^x)i,x«t-7^;i/7sjP*-;poj;e.^7^ + ;ux;i,-*x;i. 
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A r o m 3 I C & & * # * ~> S <D & IS S , <2 IC £ ^ L T # .> U # 3r >• S £ 

^ttiWia rfaiS7;v-^^^j ; ftfllS r7.)Hr-jl,*j ; tufa ry^^-jUSj ; AS 

; MSB r7^.)i^;i/Sj ; flu IB r->g^*j S^tf «C 
10 r's^li:* * HfcHifS <h « , £ M/£ L- * •? %> «k "5 ft WIS 

wlt\ ; ^ * >x;i/^-^^^->x«x^ >7..a-^-.n^^>'Co e fc5/^ r<a»7 

r./\ □ ir >jt«Kg»7jm=-;i'X;p*x;p*^r^aij ; ^>-tf>7.;u^x.^.^+ 
15 © J: 5 & 7 'J - ->S, p - h X >7. *-JW+y©i5ft 

UAT A &7bS C ft©#XSfcoi»T»ifiT*. 
20 (A fe) 

(A-l Xfl) 

25 .{b^^(iv)<&aajss-rsx@T&?>. 

^X-T-JW&»jac1"*SJ4Jfc«fcS (A-la JEfc)'*^ Ea#7 5 

^icfb^OD tik&m (iii)^7 $ >^f^t*S^i:J; D (A— lb jRjS)frto 
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(A-laKJfc) 

5 ib&m (ID ii&S^Tifti'&^-fr^^ <?r&2>fb-&^ (in) £fb£fg(ii) 

^^.ll/f^^S.^Jl" Vf<7f^ • S>> /\° > , |40#, 2 3 8 0 1 (1 
9 6 7 30 [ Bul.l.Chem. S'oc.Jap. , 4 0, 2 3 8 0 ( 1 9 6 7 ),] 

10 (a) TKiltXJ^-JkA^-f FCKIS 

15 SfflSn^iSilTtt, hUx^A-T^ >, yynU^7 5X -f V7" 
□ k'JH?)l/7 5>, N-^^.^^.H'/^U >> e»J5?>, 4- (N, N-i?^^ 
^7S;) t? 'J i? >\ N , N-v^f ^7-U > % N, N-yXf A7zy 

sjt&fijg«, »5Sfij> mn> t i&mmiz£o&tezifi, it, -2 otjss o°ct- 

20 SO, IS 0 Tim 2 5107*5. 

Sffcraiwra, jgftl, KX. E«?»A*k:«fc US&Sit, 5#7!>ll 

1 0 B#WT* 0 , l 0 #7jM 3 H|f B 1i:*§o 

j;^TBM'fb'&«u*«i»&n*. »&ft*B«nb£*»fci:&Kfc&tf, *js, 
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. (0) fb^tt (ID tOiif^ 

5 b^v-x^ >©=fc -5 fcx — r-;i/Ji ; 7-tr F-hU .H-, -f V y'J-a- b U )\<<D£o 
& = h U ;PS( ; *JPA75 h\ y^^A-*^A7S h\ 5? * 3=- 71/ 7 h 7S H\ 

•^-tM^ji/^x^D h u 75 K©«fc5»7 5 KSI: ^ ;p * ;p # v K, 7. 

*.)IA7 5 H) 

10 3 n *ttt* tltli, 09 «, TKlHb U ^ £ A » TRSgfb t>'J^X 

BHb# U 2 A 0=fc -5 13.7 )V* U&JK*«MbttSI; **fl2'J.^-£A, TKiSHb^ b U 
£ AXlizKSHbrt U £ A© «k -5 &7.H-# U ^JlTKPiUbtllfi ; * ^.HU A, x 
U ^£ AXtt^^U 2±<D&ot3.7 ?0&m ; 'J A 

>MV^oe.)L'75 b\ 0 5P^7 A> : -> /7 D^^>-JU7 5 HXtt 'J ?-7 A t'7 (h 

15 1) > ^)\- > U .HO 7 5 H © cfc 5 & U £ A 7 7 5 h'gt * 0 #, « . 

AJR7K*^b4»W (ttfc**^ h U £A) T**. 

mm. mm. Mmmiz£vmte&&, mn, 07521 8 ort$ 

0, SfMKtt 0 752 5 0*CT*«. 
j5ltJ«FMtt, igftK BC*4, Mi, JEJftfi**PteJ: 0I&5^> iiS, 1752 2 
20 4fl#MT&D, »iBlw« 2 752 1 2 PtlHT&S. 

<^}42> 
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© ct e> &HitJtei^4fc7kiriii ; ^ >-tr y , h ji'X -> u- > w «k 7 tt^mmm 

o ^ >if >xte v 7 □ □ ^ >1f >■ e> A o y Wfcft-ffcjic* « tt ~7x5F-;i< 
5 x-^-.JK iM V 7°n \Z)V3--7-)\>, xb7tFD77>\ 5?:**U->, h 

10 7-f>\ h U 7°n tfJI/*7 7 w >, h U 7*3^*7, 7 4 >> h'J^>f.WX7 
W > X tt h 'J ^ * is 7 7 w >4» C7) h ij C , - C 6 7 )V )V * 7 7 >f > ; hU 
7 xx;l-7jvX 7 H >\ h U -f > T^X.n^T. 7 W >Xte h »J 7 ^ ;U # * 7 ^ >$f 
CO h U C 6 - C x o 7 U — .11/* 7 7 -f > ; h U )],*? 7 W >. h U 

h'J^*,77^>s MJ)(>fMX7^, h U 7*^.)L-7xX;i/*7 7^ >X 

15 lih'J-6-IfJP-2-t7f^*X7>f>ffi), Ci-C 4 7^'^iit 

U C , - C 6 7.)1/ + JW7;7 ^ h U 7 4 >, h'J X^.O-* 

7 7^ >, h U 7°U fc-^^7 7 >Xtt H U 7*^;l'^7 7 ^ >J XtthUC, 
- C , 0 7 >J -WX7^f > (j*thiJ7i=W77-f>, >7-iW 
20 7 7 ^ ,>X» h 'J t7?Jl'*7, 7 4 » D , H £ # iS £ « , h <J C 6 - C , 
o 7 U -7l/*7 7 ^ > h >J 7 7 4 >) 

s n « 7 i/fls-^* » * « *. 7 v x * ;p # >wt -y *?-)v, r v >■ % )v # > 

S^Xf >U , 7 V 12 )V HTs y m. ~y 7° O tf )V X tt 7 V~ -7 ^3 ;i- # > R -7 1<?)V<D&*> 

U7V~ytiju^ym^- c x -c 4 t )v*)v-c$>> o ffMt«77'> ; *;i/*> 

25 ftyxf^TfeS. 

E*»«t4JS»ft^*, Kj|4fffc«k^TSCfl5r«*<, ant- 1 0°C^S1 0 
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2 4 0 , 0f M\Z\t 1 0 »M752 1 2 BtfplT*«. 

(A-lb 

#EJfctt(A-la JEJfc)©C&i£ l>i IrHI fcfr ton* . 
(A-2XS) 

A-i xetf»6nfc^'&«i (iv) \z. i^m^mcx, 

10 mfcfo (A-2aRj£>, 7 5 >© N-7 .H-^Wb^Jft (A-2b£jfo), *»S©* 

^-fJUbSfc (A-2cRJS) WMftSS (A-2dEJfc) *fr^. fbl^ (I) * 

(A-2aJElB) 

7 5 t -7* h*ist))l>#-)l'%> 2-h'J/fik>'JiHh 

25 WAS** SI ; V? a a * * i?DP«A, Gg^fb^Sl , -v;? p p x# £ 
pp^>if □ a^>-tf >coJ:e> fo/\p y >lb#Hb7KStSt; -^x^;i/X 
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.^xtillxf jKDi ^iXXf.H'i ; / ^ ; -)k x$>y-.)K "fun j 
N, N-y.^.n^JVA7S h% N, N - >- * 7 ir h 7 5 HX«^\^1t^^ 
5 &?U7,)l'**z/ F 3i ; «Xte«Ock?&MS£2i ; nfc « ?J< X « ?K £: ± f B it 

> ) T - & . 

0 1 0 0 °C-c-$> 0 , ^MtCl* 0 °C7!>S 8 0 "CTfe^. 

;^JK*fS*L, KJfc *fc«fnbfcv>j#Ji X- 

25 ~> 'J .H"f Jt^-f KXtt h U * ?;U-> U ;p h "J 7)V-*u* $> >*;Hfr*- h 
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S100 ttft 0 > «fig(I« 0 0 C7iS 5 0 1C 
1 0 #7iM 1 0 Rf 0 > 0f igtwtt 3 0 #7}M 3 RHWTfe*. 

15 

tej&f&'K 1 7}S 3 ^fi<D 2 -X^J^ + 'ttVt* )V, *J* H 

AXBM/^ bf^ (MJ7x-i^770) iSfSStS^tC 

20 i0^tSui*ST?#2». 

te\ j;£nn**>, £ □ D7fcfl-AXttistfMb&*<0 J; -5 tz ad^ Xbift^kTK* 
SI ; ylf.iH-rJk f h7th'P77 > X« v^^+r ><D£ 5 ^X-^,U- 
ii;i£te> »txfjl/XliS«7 , D(fJl/O t t^?5:xzf^iT^^#> Jiffcfctt, 
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> x « 5 m x - y ;w o ct 3 & hi? m m m it tk m m ; ^ > -tr > , k ;u x > x a * -> u 

A, 7Kift/\*7 v 5 ^ A-^jjg, 5* — xy □ £ a - BHfc 7;P5 x £7 a , 
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4 8KfW"C*0,- »attt3 0#RH7!>£2 

ttim ink* »»» ji^ii^^s.n, ^ tlTlt fb ^ 

# ffl 5> tl & o 

1 0 B#(IB*SIS tl*. 
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5 ItBifit 3 0 #75M 1 0 WrM*«$tl*. 

* )V # * ; y S <D # II » *« 75J^JHXtt/\oy; {£ i7;^JHT^Sl 

^ k: « , a«, mm*. a5cfc«koi»*$n%. 
ti^nsgiiiTtt, * k pta \z w4u&n"bOT* n «4t c « & i<> , 

0 *C753gMttifiT, 5 ^TiM 1 2 P$M*JS'S*l*. 
20 ifjfllts citi 0»*StiS. 

ffi jb $ n 5 & t l x tt , * j& t z m 4- l -tt ^ (D t- h ft a ft \z m £ tt & , 

25 *9/-)V, l^y-i^iH7J^-JH;fh7kFQ77>', v^^+t- 
lt» 0 °C7iS 5 0 tT, 1 0^75S1 8 WfM*j6SnS. 
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£, 0 rTSS&fiTKtO*., *ViTT, PH7 ttifi<h Lflrffi L fcitIR SHIRT * d t 

©J: 5 4>, 2^fi©*g» (Sfjgfwtt, > U if 5 >, 

da^->J175 >©«fc -5 h "J £Afc.K U K ©J; 5 ftxK^t.T 

;k*> u ^PMB§±^^b< uikKI) tEjfcsit, inc7t h + ->^^;p^ □ 
15 u h*^DKt-;i/t+«>/fj^DS Hoi otzmmiky^^***' 

^• + i/x5 : .)Kt^-f K©«fc-5fc i-i£i!ST.>l/X7^i>^;i/#r.;u^-^'>x^;i/;N 
MFI, 7^'J^A5'f H«X« (2-t+y-5-/f.H,3-yt + V^> 
-4 — T ->P> /fJl'AH - fcte «fc D > 4#F*3TlP*»*¥Sn^ 

sift, otjiii o ott, o. 5 75S i o Btra^jEsn*. 

(A-2b£J&) 
<yjfe l> 
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> fa #Hb zk ; v ; x5^X- y-f yyDtfiH-fJk fh7hh'D7 

5 5>, >-^-^-y->-, v^h^v-x^>, u zi— ji/^^^;i/x — 

©i^ii-fil'!! ; 7iz hx h u ;K < y y^px V U ;KO «k 5&x h >J 
; *.'^7 5 K, N, N-y^^J^jl/ATS K , N , N — >' ^^)VT± h75 
F\ N - ^ 2 - tf □ U F >> N - *5^tf a »J -y / > , 'x^t* ^ 5ML<*X 

* o h U 7 5 H <D £ 5 U 7 5 H m ; >' * <?)V7, )V-fc*r is h\ X > 0 «t 5 & 

>s h 'J 7"f.^7S >, >M 7 7'D tf;i'X^A-7S >, -y^y- DA^yf7? > 

> N - U is>, tf'Jv>, 4-t'DiJ-;yHUy>, fn >J y, 4- 
(N, N-v^^;U7 5/) tf'J>->-, 2, 6 - -y ( t -y'^.HO - 4 - ;* ^ Jl< 

tT'Jv ? >. >, N, N-y^f ^7-'J > , N, N-ylf Jl'7l'J>C 

;U©«k 3 : til oSa^-B: Vf Z> Z. 
20 ItJ-miZteykmitfrV m&JgiM-V & 3 . X> 7.)^JM^J/5t$j^7;i-rk KTifc 
£ *I td , 4ffl^©it*)Tt5. 

1 200 t.TS0> ffjifcfi, 0°C7i)S 
25 iiS' 10 ftTbm 24B#MT*0, ffilfctt, 1 12 B#WT»*. 
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<75fe 2> 

-e*n«f, ftKusjesni*, #ix.«\ ^*-77> u^p-fT-, 5ftfcx 

5 KR-fk*** ; ;*7L- a u F\ ^□o*.H'A> mm.itm.ms i?#nnx.&> 

x _ JK y t?;UX-7.'U> f^kFD75>, v^-^it -7* F 
^->x7 >, 7 x 7 V > 9 1 J 3-Jk>^f^x-r^OJ:'5ftx-f^i; 7-fc 
hzh'JJK -f 7 7*7 D-hU;H)J:5ft=hU JUM :*^A7SK, N , N - 
10 y/fJl'*M7SF, N, N-7^7\'F7-fc: h75F, N-*7JU- 2 - t° □ 
U F 7 , N - * 7 )V tf o U >V 7 > ^-tf-^fJU^X^P h U 7 5 F <£ 5 & 7 

5 F P x ; 7 7 7 7s ;P ft * 7 K, X )V ft ? > O «fc o ft 7 .'W ft 3r 7 F ^ ; N - * 7 
J^jl-*U>, h'JlfA7 5>- hU7'Dt'.^75> < h'J7^75>, 5? 
-f 7 7*D e;i'X7.Jl-75 7, '777 D^^'i>^75 N — ^7.H't°^U v f 7 , 

15 b? U 7 > > 4 - tf P U J t7 J v- 7 , t° 3 >J > , 4 - ( N , N--7^7^75 J 
) h° U -7 2 , 6-7 ( t - 7*3- )l) ~ 4 - 7 tf «J 7 7, ^7J >. N , 

N-y/f.u - u >, n, N-7x7;u7x'j >coj: ? ti.m^m&m^m^f z> 

F75 F.Tfel). 

20 fffl^Slli L7lt ^*7£\ F U -7 A, KiA 'J "7 A , jek@£'J 7 

!7AOi5Si:7Jk* U^l^ifiS; F 'J "7 A » 'J ^A, 

j^IS.tK^ U 7>7 AO ck^teT.H^ U ^^^m7KS^m;N - ^ 7.^^^-^ U >, 
hiJif.il/75>, h'J7Dk , Jl7S>, F 'J 7*^^7 5 >\ vM V 7°p t;H 
f^7=>, y->i7DA+7l'7S>- N-77JL tf^U 7>, t"Uy>, 4- 

25 t°a U vV bf U 7 7> tfP'J7, 4 — (N , N-->77^75 7) fcf'J7>, 2, 

6 ( t - 4 - ^7.'l- tf U 7>, +7J>, N , N-^^f J17- 
<J>, N , N- yxf.^7-U 7, 1, 5 - -7 7 h* -> £ p [4. 3. 0] 77 
- 5 - X > (DBN), 1, 4-77ifhf77d [2. 2. 2] ^777 (DA 
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BCO), 1, S - V7*f e->^7 □ [ 5 . 4. 0] ^>f,t-7-l> (DBU) 
200 o CTfe0, Sfjgl'tt, lOOTCrfe*. 

(A-2c JRjfc) 

^>-t?><D«fc'5^y\ci^><fc;K'ft;7K*fSI;*ttBfexg t ;u. SSHfik iK7'ntf 

y7'Dt 0 .)H-rik rh7kFD77>, > h x * > X 

20 > ? X^l/>^ U ^l/X-xJKDcfc -5 &X-xJV^;7-fc h X b »J )IX 

«-f V^fDZ h 'J JKDckSfcx h ; mt, WA7S H\ N, N — 

f^*M7$ h\ N , N- v^3v>l/7-fe h7S H\ N-^^U- 2 - tf □ U H 

25 f^i (#i:fh7tFD77» X«75 h'i (#i:n, N-^f^*;^ 
7 5 H) T * a . 



WO 02/059074 



PCT/JP02/00400 



-83- 

* 'J V kV&'itzT )Vti «J &JS*JlHb«J»; h<Jx^jU7^>, 5 
>, vM V^D tfMfJP75 >, N — ^g^l-^JUafcU tf'jy>, 4- (N, 
N-y/f^7=;) f'J^>, N, N-y^ffT^'J/', N, N-> ; X^,>1- 
7-'J>, 1, 5 - > ? 7if t* vi7 □ [4. 3. 0] y^-5-X>, 1, 4-> ? 
5 7 if h* -> £ □ [ 2 . 2 . 2 ] # * * > (DABCO), 1 , 8 - $j? 7 if t' ^ □ 
[5. 4. 0] £>-r^-7-X> (DBU) ©.kSfctfjiTS >8I ;.T& 0 , 

ifafctt7;i/* 'j. (IickS* u ^a) xttt*7s>» h 

U X?>75 >.) T&«>. 

10 2 OtBS 1 0 OtTfeD, ffll:ttO'C75S5 0tT?*?>. 

»M75M 4 8 H#IH"Z?& 0 , 1 P#ra755 1 0 KfMT»*. 

R Jfc n& 7 & > * £ Jfc © S W f b £ tt # & fc fi£ o T £ it? S £ 4b ^ £> $ IX $ tl £ . 

15 #£ffiSlU&lr>J&II (0»JA«^>-if>, x- 

20 (A-2dK/ft) 

# JxJfo.fi, 7iiJH$ e X./Hb (a), ROt, 75/S$7'J.'Hb ( jS ) L 
"fcfft, §Kt ! zJHRlf7'JJH5tk7^ > * J; -sTgtfl: (t) T 

§ £ ilCj; 0 aiJ*$ns. fiU tfxJMb (a) <h 7 U JWb ( /3 ) ttffrttfcSfcfc: 
fT o T J; o 
25 (a) 

fi*#£PI€fi&<r^\ «Atf, ^\^it>5l«^7^ >©i SfcKKfclftfb** 
SI; H^x>Xtt^vl^>(Z)J;e>^^S : ^^^b7K*^ ; yifJH- 



i 

i 
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tfn'J K>,N-^^;Hf oij >Xte^*it*^.n,*** D hUTSHOi. 

T'J^^^^dij h\[l,2-a(y7xr^7^)xn]A7y9 
Av*PUh\ t'X(MJ-o4Hm7^ >M?S>*AS?*dij h\ 
(MJ ^-W^O)A*7y7Ay^Dij K , H7^(h'j7iZW 
X ^ >)^7^A 1 ^DD[| 1 l'-tf7(^7i-WX7^)7xP-|i>] 

*tf. l,l'-a(y7x-W7,7^)7iDtX t'Z (2- 7 x x;P** 
7 ^ 71 "^ > X ~^^> U'-fX(y7iZ.i^77^)-l,i'-;Ht7 
h-^K U-t'X(y7xr^7,7^ y)7'DA> . l,4-t*7 (y7x_.)^7 
7^ 7)^^ >, H U-o-h;|^f;|,**:7 4 >, 2-y7xZM7,7^ h 
+ v-l,l , -;Ht7^K2 l 2-t'7> (^7i-J^77^ l'-AW±7^.^ 

tt. »i/t9S?!>A, h'J7(y^> *; 'J ^ > 7 1> » vVN' 

Sm/^y^AtSBfift^ (2-y7x-MX7^7x-iM x- 
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KfffcKtt, V* Afcffi&^fcT* (2- ^i-MX7^ y ) 

x - =r ) KD m l=r 1* , R V, h U X ( v ^ > v' U x > 7 -fc h > ) > 5 A° 7 >^ A - Z u 

*S$l:«ffl^U!itltlttt Stille as^'J^fcffl^Sn, * = » 
#IW75S2 4B#WT*0, fflC«3 O^FIMl 2B#IWT»S. 

Ejfctt+KWfflbfcewfc^****-*'*^ mftyvit* u 

(«AJi^>if>, i-fJK *Dn^.tttBb, S«Hb-&«»fc£tJ 

(/3) 

SI ; ^ > "fe* > , h ^ X > X tt * > U- > ^> * 3 & * § & m K * * 8 : v" 5 X 5 1 ^ X - 
t-JK >MV7'DkMH-Tik f h7tHD75>. *J**V>> ^^^'> 
>xa-7i?k>7''J □ -;i'^^.)PX-x.iK£>£ 5 fcx--r ;HR;7-fe h 
x h y iwiH V ^^nx h 'J )V<D& 5fcx h U ; tL\t. S. N , 

N-i?>fWA75 F, N, N-i?^Wth7S P., N-*^- 2 - 
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ttisnsj u .H' ft hxh:, a □ y >• 7 u >v x -h o s v? m \z « , 7 u 7* ° 

5 FX \t 7 'J .'K FT$0, H K tt , 7 U Jl- 7' □ 5 h'TfeS. 

9AOJ:3,»7^ U ^lifti ; 7K*fb U^'yA, **{fc* F'J^A, 
fb# 'J £ A <D «fc -5 fc7 A U &JH*3Mbttffi ; t F 'J ^ A ^ F*->F, ± h "J 7 
Aih + y F> ^'J^A^F^yF/A'JfAlF + yF, A^At-7'h^ 
h\ >J h*z/ KOck .3 fcTJl'* U &W7^n KR ; N - tf-JV* 

10 ,>u*'J>, h'Jl^75>, FU7'DtfJl'7S> 1 h U 7*^.^75 >, V 
7'DtMl'Xf)l/7S>« yy^D^yH$>, N - * 9^1/ tT ^ 'J v 5 > , tf U 
->*>, 4-fD | JyVk , 'Jy>, b?3'J>\ 4- (N, N-^^fJl'75 ) £ 
Uv>\ 2, 6->Mt-7*^.H0 - 4 - * t° U v>, * / 'J >\ N , N — 
v^^;P7n'J>, N, N - yif.H7i U >, 1, 5 - >■ 7 If fc? > £ o [4. 

15 3.0] y i~ — 5-l/.(DBN), 1, 4 - v-7-tffc: v o [2. 2. 2] # 
2 $ > (DABCO), 1 , 8 - v' 7 if tf -> £ O [ 5 . 4 . 0 ] -7 > x # - 7 - 
X> (DBU) <Z>cfc?&«mSm£^f o d ffiBtett, 7;P* D£ 

«**Hb«»g| (»i:**fl:th'J!7A) -c&*. 

20 0 °C7!)S2 0 OtTfeO, SFjilItt2 0*C7bS 1 0 OTCtB. 

KJfc*l7»,:*:Efc©BW<b£totom&fc#oTJEJ6ffi£ ft 6 & * $ -tl £ . 

25 &8&£9*U» JErt?ttt**a«f, TKfcffiftUft^*** (09?L«^>i?>, X- 
r-JK SfKifH) £fin;t«&tBL, BW*b£tt*£tf#«IB£J!KiSfc», 

v £ A^T&ii L , *S^t5 Jl i J; o X i W f b -a #3 ^ % eni.. 
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(r) . 

5 IffHbTkSS® ; p p ^ * >\ ^dd*M, izaift^jKX. v?^PPX^>, # 
□ d^>Hz* >xtt5?£ □ p^>-tr>cOck-5 pyxblftfb***: > : x5P;i/x 

-•r y^V^OfjU-fik fh7kh*D77>, 5? # * If > , £>*h^r 

ftfclSjtttfc »iS > v- U x >' v 7 A P y 6 4 > 

^>y | Jr>t*X ( h U > £ p ^ >\^*X :7 ^ >) y-yoojl-f-^A, ^> 
15 yU7>a (,MJ7iZJ^X7^» >* ^7 p DJl/f-^ A, ^/y'JT-^y 
(1, 3-y7yf^2-^y i /'Jy- l j7» ( h U v ■ 7 P vJU 

0°C7}S 1 2 OfT'SO, #f jgt^tt 2 5t7i^4 0tT*5. 
Pt IBJ75 S 4 S B# HQ T * 0 , fc tt 2 «f W75'S 1 2 MT* S . 

*y a «, s jsifc + t «f tB l- 7c i w^b-&* * mm -r s ^ , &ts * aststtfcj; 
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(B&c) 
(B-l Ifi) 

»T»**», Xte, &»©*b£to#SMfc»sn*fb£W(IIa)©*lfc*£* 
5 >s;i/^iiftl (B-UEJ6), *^5.;Ht:MlT^^^T^>yl:S^$lT 

^ (B-ib Efc), »6n/tfl2^4*i*a7c-r* (b-ic ej&> z. tiz^oxitswa) 

(B-laK.K) 

- h c U *J>m&<D «k -5 Ttc ^ □ A@S?fb^ ; SwernlfcfcKttfll $*l$t*XS( (> ? * 

aa-.)^^- h<D& ?tnm&&mwn\:M ; 1 , 1, i-hU7th + > — 1, 

1-vkFD-l, 2— ^>X-T ^ K3r V— )l — 3 ( 1 H) — p XcXJK 

20 T»fttf4*K:lEjeW:ft^j&*, #FjS»ctt, ^>Hf>, hJL-x>, +i/U>oj:5ft 
3f«i£#HbzK*SI ; >?i7 p □ ^ ^ # p p *;ua. > : ? p Di^>ci 5 U/\ 
p y~ >"fbMfb7K^^ ; ttlftx^- ju© «fc -5 ftx^f ; rh5tFn75>, 

h ><Z)«k -5 ft-ir h >2i ;7t hzh'j;k < V 7*^,px h g jkdj:5 ft- h U ^ 
25 i*^tf^ti> Mt£$FaK:B:AE3$*>flslJMb**8H (Wt5?i/DD^^» Tfe 

t 
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R^n#wtt, mm. rec**, urn, Rfoummiz&omteztf* mmi 
e man 

(B-lb E*0 

A<7)=fc 5 &7.>t'7b U &JK**4k09 ; 'JfOATSF, tbU^A7SF> # U 7 
A 7 5 H©i5&7.)K*U^l75 F ; t h 'J 7 A ^ F * -> F > th'JfAlh 
* -> F\ * U £ A 7° □ # * *> F > ^ F U «7 A 7* F * v' F\ *^A-t-^h + 
15 -> F\ tFU^A- t - ^ > F * > F CO J: 5 £ 7 )Vts U £P 7 ;U 3 3f -> F ; U 
tfA's + lf ^fik/y5y F, th'J £ A ^ ^it 7* ^Jl/v* > 5 v 5 F, * 'J ^ A ^\ 
^tV -> 5 F O «fc 3 J* 7 U ^Iv' y7yFI;T'*'3> £f ilK « 7 

^T?*0 , MfcSfSiKtezKSHt:*- F U >7A> 7KSHb# U # U^A- t -7* 

20 b3ri> F, ^- F U W^^^^^il'yyry F\ * 'J «7 A ^s^lt ;* v 5 -> 5 v 5 
F , U 5P>7 A^\^i7-^^.^v->7^ Ftfe 0 , 4#.^»iBl'tt**'fb^- h U «7 A , 
*SHb# 'J «7 At So o 

«|$n«^r^ yt!iitUT«, JffigKlfci:, ^>yUT>h'J 7xn;P 
*7s*7 > CD *fc 7 F "J 7 x X JP* * sfc 5 >R ttJfcf 6 ^ > v a ■? > it 

^ffi$no^^J<i: LTtt, -y'lfJl/X-fik 5M V t^P tf 7^ X - -f- ;U , T" F 
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sj^fi^tt, m%\k%%, ttMmz.z. oi^i>^, wana- 7 stsc 

1 0 #fflfc V* L 5 B# WT» & 5> . 
(B-lc Rffc) 

R«*na*-B:i", ass*****©****-* t><a-cfctt 

tfftlzmfelZZt^tf, WAS, ^\ + it>, ^^D^^it>, ^7"^>, U7*o-f 
15 >Xtt5ttlx — 7^KDJ;:5 fcKJffi&ftft;7lc*a( ; 'O-tf >\ h ;i- x >• Xte * -> U 
><Dct 3 ; ^x^jUx-x ;K i? -f v y° a tf )l x - <f , 

; ifcte, *9J—)V, x*7-;k ^n/v-;k <yyo/v-;K 7*^ 

#KIEJ£«fc<^, A*7y^AI, /t^y^A-H, ?1< @£ fb A =7 >■ 7 

25 A 7 v : 7 A-©it®A*'J 7A, ttftia&Xtea&MT&OW, A 5 5? 7 

A — k^T'S)!). 

Effifi«H\«*Mt;£4b,tt**te ioTSft5*i,M- 1 otTii 1 0 0 °c 

T»0, #i!Ktt0 o C75S5 OtT»*. 
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(B-2 IS) 

*igli, B-i liTf6nfcft&ft (V) ic, ^SKiSUT, &Mtf>Jl&{£ 
io (I) «-Si!ifi-r*x@T*s. 

*isii, a-2 nmtmffiizftfrnz. 

(C &) 
(C-l Ig) 

*nit »as-r« f g gcioTnenmtt (vn o*;u3j?=;p 

15 S^MtcU (C-laSJK), &nfc*»S*Any>fbLfc (C-lb EJfc) ft, 

T5/fb-r^ (c-icsje) t iz^oit&m (vii) ^saig-r-sx^Tfe^. 

(C-laRfc) 

Vmi~ b U # A*5 J;tf*Jltft$M V W7^S = fA©«fc5 & # * fb fb -& 4b 

25 7;n3-;i^ (#t^^y-;u) 

EftSfiflEtt, HC*K - 7 STCftl^L 1 0 

EfSPtWtt, fl(*h Kjeil«<¥CJ: 016 5^ iff 1 0#|Bift 
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^ b 2 4 9%ffl-C $> V , 1 3ft V* Is 1 0 fltlWC & -o 6 

(C-lb Kffc) 

CD h U C 6 - C i o 7 U --.H<*7> 7^>;ttth'J -M-'v? x ^ * 7, 7 -Y MJ 

\t h 'J - 6 -x^;u- 2 --^7^;u^7>7^ >^cd, c,-c 4 7^*;i-*lft 

ItbTllTfeJ:Hh'JC 6 -C ia 7 l J-.)V*77^7tS0l^ll:tth 
UC,-C 6 T;U^A-^7n 7 ^ h U * ^)V*x 7 4 >, MJ X^.M/7iN 

X7^>, h U 7"D tM^7 7^ >XB b U 7f J^7 7 ^ > J Xtth'JC, 
- C , 0 7 U -Jl'*7 7^ > (4tfch'j7x-)l/*7 7^>, h'JOr^* 
770XtthUt7fJ^77^» TSO, JEK C tt , h'JC.-C, 
0 7'J- Jl/*X7-f> mtlMJ7xZj|/*77^» 

;i/(D«fc o Hi Item ; ^>i£ >s h.H'X>x«* ->U>© «fc -5fc3f#i£ 

M-fb.TK^^ ; d d * # >, 7ao*;i'A, EMI, -7?ddi^>, 7 
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>X\t yifl' > # U *?-)lJL-?-)\,(D&o fcx-T-;^ ;7t 

)VT-t h75 h\ ^W^fJWX*^ H (HMPA) Xte^*"!*.* 

l> U 7.5 F (HMPT) Oct -57^75 Hi ; is FX 

^ "C $> -5) e ' 

£^S^IiSM^i> 8itiillJ;oTS^5^> 1 0*C75M1 0 0 °C 

10 OI^IBTftO, »a_fc« 1 O^M7iS3 WfMT»*. 

15 *iti:«k?T»5n5. ftsnfcgwMtt^saetf. sa, mourns 

(C-lc gjB) 

20 JKDct 5 KAMI:*** ; ^>tf >, h ;n >x«^ •> u->©«fc 5 

5 ^:x-T-;ua ; ^ ^ y x^ / £©7jm-;usi ;7th-hu ;u 

®±5ft-hU ;i/SS ; *;PA7 5 F, v ^ ^.Jl/tfUU A 7 5 h\ ?-)V7 -fc F 7 
25 5 K, s\*r-V 5 F (HMPA) X(J / \ + 1t^^.H'*7,^77, F U 

75 F (HMPT) ©«k"5fc75 FI ; tU>'/f ^^JW^y I^XttXJV*? 
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13, turn iz \t 0 °c 5 0 °c t $> § 0 

4B$r^T-&o , ^ jgtctt 1 rami 75 s 2 4i#WTfc*. 

10 (C-2 Ig) 

*int c-i iiTftsh&M .(vii) (c, ^c.ftjut; siioi 

fflri, fl5£& (I) *«jftf 4I8t$5. 

15 ±IB A B JSKffl^Sn«>fls£fc (ID «Tf2Dy£, E ffi, H I 

ttlffifciD, CSl:«V^ns{b^» (VI) ttT'fBF|*XttGfet«tO»*C 
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AlkO 



G-1 



Hal 
m 



AlkO 



E c -Arom a 



(XV) 



(XVI) 



G-2 



Me 
MeO' 



5 m 



E c -Arom a 



G-3 



R 5 -X 2 f 




(XVII) 



R 5 -X 2 £ 



A-E°-Arom a 



(VI) 



Hal 



(XVIII) 



R 5 — X 2 - 



R 

,H 




(VIII) 



R 5 -X 2 ^ 



' ^.A-L a 




OH 



(XIV) 



H-2 



R 2a -N N 
(IX) 1 



)3a 



R 5_ x 2jL ^ 



NR 2a R 3a 



(ID 



I2& 



R s_ x2 _Q^NH 2 M 



(XV) 



R 5 -X 2 -^- 




N-R 3a 
A-L 



(I la) 



R 5 — X 2 — TP T NH 



J-1 



R 5 -X 2 -n- 




(XVI) (tla) 
JhBC*l»T, R :a > R 3a , R\ A, Arom\ E c , L Rtf X 2 ttWa t H** £^ 
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OL*, Xtt> #tt3ttfc*Ifc**3SL, n tt 07SS4 OKftfcjSU n « 1 75 

l a 1 1 # s 7X st as o » m s t « , s *s © p$ k s ^ l t t k □ + -> s * « ai l- w 

is ruteuiTS/^Sj ; it is r^#^7->;u»j ; fuis r^h^t hdh^-^x 
li^ H n^^-tf 9 ; iulB r->u;i-Sj ; 116 IB T7 ;m * >- 
j ; tufS r«tftx^;P»j ; filS r7 5JP*;i'Xj ; MIS rj.Ho^yTj.i^^jl- 
Sj ; WIS r7JUirx;i/^-=lr->^;i/^-;i'3Sj ; ffjfS rj =f )V^)Vt^i^t> 
10 *ajsjf*»d«T**. 

(DS) ' 
(D-l Ig) 

a»i©^^«Rj*^«afc»5n*fl2^«3 (vim, 

15 ffc^tt (IX), Rtf, "7D>»*SlSSia:, 4k&ta (X) £«ig-rs:i:fSTi&*. 

*Iift A.H<A?=-77 ^5.*'7^^,i7 9i, 1 0 8 51 ( 1 9 9 6^): 
[Helv. Chim. Acta, 68, 403 (1985 ).] £ BE Aft O # }* £ 

20 fc*1$fc|RjgW:fcH#, 0iJA^\ A^+h>, □^\^+h>, ^y^>, U^D-f 

>Xti5iftx-T-;K0i:5 III Jft SI ; A>-fc*>; h )Ux>xi** v U 
>©«fc5fc'##l*«<bzK*SI ; ^ pd**>, ^ p p*;pa, 'B*^ft*, l, 
2 - >-^7 odx^>^d p^>-tf>x«^i7 □ □A>--fc* >©«t5ftAoy >-ffc 

; yIf)H-7Jk vM V 7°P tf.H'X — f h 7 t Fo 7 7 >, 

5 fcx.—7-)vm ; ^JUttSflxfii/ffl et v fcx*7-;i/« ; * * / 
x^y-ju, ^d;v-;k ^y7*D/v-ik 7 * s - fruits v 7 & 
y-JKDct^^T^P-^^T^Dtt, T;i-P-;i/^ (#t;x^;- 
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Kfoumz, mmik&m, i&mm\z&?T ii^o-c^si 5 o°c-c 
& 0 , sfSKte 5 0 °CTbm 1 0 0 o c-c-££o 

5 24 B#r^-c$. 0 t&m\ziz 1 mmnm 1 2 rang-eas. 
m^-f z> z t & < #if:§ n ffl ^ £ c: £ *«t § & o 

X, *£j£0D@6*Ht-&^te, ^gl'lSU-T, UE2ac9?j& (WAtf, "Protective 
10 Groups in Organic Synthes i s" (Theodora W. Greene, Peter G. M.Wuts^f, 1999 
3^ A Wi ley-Interscience Publicat ion fgfr) H Id b2®(D^v4) £tfs UT , 

.15 IP'S, fljfctf, eiLT©*fcfTto*l*. 

>v;i/^*D5 h\ 4 -X h D^>v* H, 4 - / h =|f v ^ > *J)l7u 5 H 

20 7,'l'34>\7J^Jl'ftt) U < tt7-7J^Jl'*^5'ljft7;^Jl'A5'f rMb£ 
ti;^5 1 )H:-.)l/X-r.)k x^;i/£x;i/X — x.M'O.k 5 fc^tefax — xJl'Sl ; 
^\ + +rp<^.;i/v^>^-tf >, h'J^^k>'j;^DUK, h U - n - 7° P t°;U -> >J 
JL- £ □ U F , t - y'^)V >■ p< ^-.H' > U .H' i'DU K > y'7irjh t - 7*^;|/ v U 

;u ?du h co «fc -5 & > u ;nb£tt ; & £ s ffil&ft; 1 1 t * § e: t ifix * 

25 -So 

ftI$n§|itlilTtt, WAtf, h'JIf;i/7 5>, t:U^>« 4-N, N 
- y^^7S / tf'J v'>, -f S^Z-.JK 1, 8 -5? 7 If k*^D [5. 4. 

o] •7>T r ^-7-x> (dbu) <D&5tkmm&m&it\z*.mti- h U OA, 
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^£§fnx-x >l41£$ffl-f Siifr^te, Kj£kWSl£^iJ^#T£T££: 
K, yifi^il'ATS h\ S> * ^ 7 -fe h75 K©i5ft7S HIM ; W uu 

15 •So 

Kf&raiWtt. i£$J, t*&, SJ5IS«l:«tDSft5* ! . a«3'0^'M& 

»^#*ETK l7iM4^» 27iM3^fi) ©, P 1 -LG £ 

#f5{t^tlX«-)SS P 1 - O - P 1 *-%-tZ>tt,&® (P l ^7->.^*0^^r) 
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±IB<^ffi 1 >T^fflStlS, -f&itP 1 -LG Stt Sfb-&&«, t 
- "7* h * — )Vi7 q 5< K\ t - 7' h ^ # Jl/ # x ;t-7*n v< H\ 2 - h 

U ^?^->UJH h*i/ft )Vi£z.)\>>? □ h\ 2 - h y ;* 3^ «> y »i-x 
10 #;i^x.^:/n v-f h\ p - * h*^^>$?;i/^- + '>^;p^-;p^p 5-f h\ p 

9-=r px«7 y + *sx )v •#-)), ?u v-r ft* o jgtctt t - :/ h 
# ;p # - ;i- a ? < 

& 1 >t-^jb $n^> — jk^p 1 - o- p 1 mx.\t* 
is v 5 - t - 7^.M/v* KfczK 2 - h y ^^;u> y )Vjl v*is.ij)V$>wt> 

Of, ^igUttv 5 - t - ft ht^ 5. 

20 #i#Mb7.K*S? ; ^>i?>, h;Ux>Xtt*~>lx>tf)cfc 3fc#*SjJSMb*** ; 
lis? 2 □ D^>tf >© «fc o fc/\n tf >-{kmte7kmm ; »8ifJK 

25 X^ >X«^X5^U>y y □-jl/y^fJH-T;KOj; 5 & X - x ;Mi ; 7 -fc h 

x MJ .^X^V7'?a- h »JJKOJ:5«cx h y ; gfttt, *;i/A75 K, N, 
tTo U H>>N-^5 1 JH:'D 'J y/ >Xte^\*1t*5P;i^7;*n h y 75 «fc 
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7bFD77»« AD-ir WbiSMbTkJfcSI (#fcS?*nn**» 

<7?& 1 >-e^ffl gtlottSIl 0»J N- ^.^.M/* U >, h'JxfJl 
75 >, h 'J ^75 >> v-T V 7°D \f.)VJL^)V7 5 >, vvy- pa^ >-.H-7 
5 5 N - * U v >> e U v >, 4 - h° D U >? 7 t° U ~J >, fD'J>, 

4- (N, N-y/f^7S;) tf'Jv>> 2, 6 - v 5 ( ^ - v- * U — T^JIO 

ttN, N- yI^^7-U >C7)=k "5 ^fi7 5 >1TS Oft, WSKte, h'Jl 
f.)l'75>Xtt4- (N, N-y^fik7S;) b? U >* > T £ £ . 
10 4- ( N , N-y,^^75y) M U v 5 >]fttf 4 - fcf D U >V t! U >* > tt , 

it-Sfcs&tCO v^l- h U X^;i/7 C7 A7 d y'^ KXttf .^7 > 

^&-^Ai7P^-r FOi5ftl4l7> ; £-^MIs!ctty^> 1 /- 18-7 
■5^7>-6(Dck'5^:.5' >X — ^.JU^^Sr^Jp-To d <h 
15 1 >©Ef£5Ml^ - 2 0 "CftM 10 0 'CTfTfctott***, ff® 

« , - 1 0 °C 7b S 5 0 *C 7? $> £ c 

fctf, 3 1 2P*MT?*«>. 

20 ±IB<y^?i 2 >Rtf<#i£ 3 >T$ffl ^tl^-^^P 1 - OH 

0y*fc£ t - ^h*'>.*ii<#>K, 2 - h u u h*->#;u** 

SI ; v 5 ^ □ □ >, ^ □ P*.J|,A, BSi&^MfJi, DDI7 >, 7 p D 1 > 
•fc?>Xtt5>* p p^>if >©«fc3&ADy>-fbJ*Mb**«; ilfifJk BfcBfcx 
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h^->I^>Xtt-/lf k>^U □ - ,'1/ 5? * ;l- X - ^ )V <D <£ 5 & X - y )V 

U75 K © J: -5 & 7 5 F 8T- & 0 f# v jg « A d y Xtmt 7Kii(y^DD 

10 <#i*2>Ttt/flSn**t^«tt.'0!l*.tf, O^vMl'rtjUtfvM 5 H, 

F - MJ ifJl-7 5 >t* Of ,5f Il:ttyy ? OA^y iHy.-f $ h'Tfc 
«>. 

15 W«T»0*», &ICtthUl?;i'75>Xtt4- (N, N-y/W7S/). 
tf ' J i/ >' T - & ■£> o 

as2>owiia,- 2 ot^i8 ot;TfTfctonfca«,*i?«tew, or. 

75 S 3 0tT»5. 

20 «ig«Olil:<t^TS/i§^, il^, 1 0#M753 3 BWT!\ 3 0 

#P B 17!;S 1 Bf^T&So 

±s2<7j& 3 >T&JS£ *l*»«ftt, Kf£*Ml**?\ til % ttK S * S *§S?§ 

-fcf>X«>^ p D^>^>oi5ftAoy Wfc&fls*** ; ttKx^jK imx 
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h * <> x $ > x tt v 5 x u > y 1J3- ;l- 5? ^ 5=- ;p x - x ;p oi^/ix-f n- 

i;7th-b 0)l<X\$-( V y'^u - V U AcDct -5 fen h U jugj ; ifcte, *jPA 
7 5 h\ N , N-y^f.'^)l'A75 H, N, N - i? * ^ )VT ±. h 7 5 H , N- 

5 U7S F0i5ft75 HSBT* Off, jifc «x — -5^1/81 (ylfJU-rJl'X 
«x h7th'D77» ^c«7 5 HIM ( N , N - y^fM^A7S KXttN, 
N-y^f.^7th75F) 1? * * . 

RH*T*lD», ffI(:«hUlf^75>X«4- ( N , N-y,^.^7S;) 
10 tf 'J i?>T?&*. 

<*S3>Ofi*NHIIItt, i»3jE«S»ft, M^Ht;-^, S^KHXtt^Sn 
SjgttDlICioTS/^^, 1 0^IB7153 0MT, Sfjgfctt, 3 0 

15 ft ffl 75 M 1 B MT * * o 

W*tf,.JE«S»7a, 

(D-2 XS) 

D-i iaT»&nfc-(b^-«i (x) 0#)i/3tf*->s&x*T-JMfcu. 

25 (XI) ^^it-ToXfMT-^^o 
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U1%^-mm{b7kmm □ y K> ^ddw-a, Baffin zSfun 

x-r-;na ;xhox^>, xhD^>-tr><D«fc-5^x h uik^mm r-t b x 

h U JU, -f V h U ;PO«k 5&X h >J ;HH ;*M7 5 h\ f J^^)V^)V 

io *siC»:4sv»Ttt, x^ y — ;Kz>«t 5 ftx^^Mbiaagfcig 

tmm<D et -5 ft&flti&toisa^'tt- ; -> , ^9 t ^«as?o«k a st7;i4;Hbi«is ; ^ 

7 V * * >• o «fc 5 7 ;u * ; p y y' ^ ^ ® ft ^ S E £ T € S . 
15 JKJfcfflfifct, JSC*5Mt'&«K Ki^fcipTfift***, ®S0°C7iMl 5 0°Ct 
£ 0 , £FiI tc « 2 0 °C 7} M 1 0 0 °C T * -5 . 

2 4 us hit* «3 , ffatrtt i mmnm i 2 ^iwt»*. 

20 RJ6*S7&, BW^b^4*&5«lt-*^i:K«kO#6n*. Atf, EJfc**7 8L K 
JftiffifclzKftijn A, TKtigfDL-fcHigSS ( 09 x— t-;k llxfJl' 

*) *UDATBW^€r«9«:»ffibfc«, Mm t fc^m® ft TKtSfe t , y 

25 ^ h 7*77 -f -fc«k OlCtt fiTtS. 

(D-3I8) . 

*l8lt D-2I|T#6ntft^ft (XI) C0X7>T-;Uft5l7cb, ^-^^ (II) 
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& (#l:f h7kf'D77» T? & 5 . 
£.)&*SJg«, ft ft. ICPK &3gtS¥C«k O&ft *5&«, m%\ - 7 StftULl 0 

io Ejsraimte, i&#j> mn. urn. E*i**i:«kDJi&**», iti o#rafc 

SI5#£->7 y SJCfii&L (D-3aR/ft)> »7Cfc «fc 0 ^35 £ Lfc (D-3b 

20 ft, MKTtcKSSKjSTcTS (D-3c EJfc) ^IfElfclf U >Stt 

Mfc, Bf3©Vb£«l#3afb#T*.54|£fctt, SMbKJS (D-3d EJfc) 

^t\z&r>mm(D\tf5w (in sjgjft-r* £ 

25 (D-3aSrt?) 

(ffHtctt, ^ ^ >x;i/jjsxju^ d u H) (is) 7Ji/*;p&JS 

■>7-F (»jllC«->7 >{b± h 'J tf A, ->7>^b*U^A) £M 
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(a) t 7s )V * n )V. A y -i F©RJ£. 

Dk'iHfJl7 5>, N - y^Jl-^JW* >J >, tf«Jv>> 4- ( N , N - V * ^ 
10 )l'7Sy) t?Uv?>, N, N- *?*?)V7 — <J N, N-yXf-Jl/J-'J 

E(SB#ra«, m*^, k&, Ejga**tj:»3ii3a:**«, j§$\ 5#j!?m 

KJt&J*7ft, SJtCSEH.'JcSJOA, *£S*iLft^}g& («Atf^>-tf>, 

x-^ji-, mm^.9-)vm) *tt*.-cB«^^*&«imix&«, » a U 
20 iotg^i^f^tis. *#e>n*Btt*fc^*9fci:&gfte>fcf, mm, mint 

tttt, l*«t«!:ta:<*l8l:ffl^5CtA«Tt5. . 
(/3) x7 XKWtVRfo 

25 T*ntf#lClS5fcttj£v»7&*, ffjgttt, f h7bFD77>, v 5 * It >' , 5?* 
h^>-X^ >(Dct -5 ^X-t-.)!/^ ; 7-t hz hUJk ^ V DX h U ;KZ>«fc 5 
ftx h U Jl/W; *^A75 b\ y^^Jl/* 1^75 1* , v^^;U7-fc h75 H\ 
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)l*y t*7s)Vifr* 3 s K9*»S»f6h, #38 1' «7 5 HIS (Wrfcy^^JW 

*)l'A7 5 K) TJo. 

^X-T^Wfc^rtttt, 12-^7^7>-4, 15-^^-5, IS 

5 ~* 5 9>- 6 , l-7tf-12-£5$>-4, l-7f-l5-^7^>- 
5, 1-7 If -1 S-^7'i7>-6, ^ > 1/ - 1 5-^5^ > - 5, 4 ' — — h O 
^ > V - 1 5--^7^/-5, ^ > V* - 1 8-i7^-j7>-6, > V/- 1 8 - 
^7'7>- 6 % > 7- 2 4-?^?>-8> P ^^-y- / ~ 1 8 - ? 7 

£>- 6, > 't? W\*-v~ J - 2 4-^7"7>-8T*£D, »J|Ctt 15-^7 

10 9 > - 5 , 18-£50>-6, 1-7 If - 1. 5 - £ ^ £ >-5, 1-7 If -1 
8-07$>-6, ^>'/-l 5-^7 r )>-5, 4 ' - — h □ ^ > V- 1 5 — 
5 70s- 5, ^ > V* - 1 8-?59>-6, v > 7 - 1 &—#7*7>- 6$. 
7c«^>-^7 p^-y-y - i s-9 5V>- 6 T* 0 ,JEH»jgttt l 5-^5^ 
> - 5 , 18-^77^>-6, l-71f-lS-^50>-6 1 ^>y-18- 

15 £ 7*5 >- 6 , v^>7*- 1 8 7#>- 6 D^ + tJV -18- 

&7t7>- 6t$ tKWfcffSfcte 1 5-^7^>-5Xlil 8 ~v 70 > -6 

S^fidEtt. JgJSI. IK**, tt**l:J:t)Ra*^ 0 7ili 8 0tT* 

20 Kjsi^ratts im> urn. Kmnmmiz£ 0 a*, 175s 2 

4 (SIB*?* O, JfigtCtt 2 75 S 1 2 ^MT*5. 
(D-3b£j&) 
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mm z n&m.7tn tlx \z. 7:/^;i'7)u$x£ 

•5) o 

5 ^-^-y-Vx v 5 ^ h*'>i^>o«t5&i-f;i'S ; □ □ * * >> ddw 
A, i?& a px* >-©«k3fenciy>ft;iftffc7K*Sl ; ^>-tf>, h^x>, 

0 , 5El^Sf jHctt^^ p p * >©£3fc/\ny>fcJ&4fc7K*«TifcS. 

10 TTff t>n-5. 

5>&a8Ett.'»jtt, Ktt", lilitli 0 ^teotf, ®S - 7 8tft^l5 o°c 
TSO, fflKtt- 2 0 "C&t^ 

EfKlfiiratt, mm. KB. RX, D*fc*>*«, MS 1 0#|BJfc 

1^12 4 BtF^Trfc 0 , MlCte 1 fcvs L 5 «rlBT»2>. 

(D-3c JKJ£) 

25 Tfe 0 w.\z0m\z\t7hmitt^m± b u ^ at**. 
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-5 fc y )V □ - ;PW ; rt* * & *u flf* « x- (# K x h y k H □ 7 5 > ) > 

Kji&fifttt. mm, ttii*fc-«fcoa^**«, as,.- 7 s-'ct&s ioor 
5 s*p«rMtt, ?&g>j, mm, tan, EJ6»Mc«fc0J%fc*tf*. asi o#w72> 

M2 4 SSIWTS 0, 1 75S 1 ORSKITfcS. 

15 SP*», JttJKX#/\ay >||C^-T?fc*»'&fc«, <C-lb£J&) o^ffiCJpi;, X 
^4'cx^:*.^5<'£T*<5*£fc:tt (D-3a Eft) ^ayo^ttfcipUTBWflS^tt 

n t*< 

(D-3d£jfo) 

#JEJfc«Hu3z!i<Z> (A-2dEJfc) fcRfcfcfrfrn®. 
20 X> #JEf&«, BftHfc^fCftDT, X7fjl'©l7cS^.R(>' (D-3a Kit) 7b 
M (D-3c £js£0 ©<i?n©a»te4JViTff oT%>±Vi. 

(E ft) 

(E-l Ig) 

»«x*xJPIJi*#*»£Tx/-MisLfc&* & 

25 »©Yfc^«* i 6«»t3#6^*fl5^-«f (VIII) i^f&^tt, (XII) $ 
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5 $ B\ N, N ^)VT -fe h7> - 2 - t°D "J 5;/ > 0 £ 3 

fclAtf, TKBHbU^A, *BMb^MJ AXtt*MMb* U tfAOJ: 

5 t )i ti u ; tK*a: u^a, 7k*<b^- h u ^ Ax'ttzksub* 

10 U £A©<fc5&7^;&y £M**fb«»«; X^'J^SA, ifiMJf^^tt 

8Mb % SI («rfc**fc;& U -7A) 
15 K^fflffittm^^^ife, K**U:«fc^TJife*^ a*- l 0 5 0°C 

4 n# p B i t $> o , ftmizit lmmibMi 2 mmn&z. 

20 E***7», *fciR*lLfct>»iK (^i|A«^>-fef>, x-^ 
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(E-2) 

#igtt, \l^m (XII) }:^175F$fflV^c7^yMi0^ti^> <fc£* 
(xi) s«ji-r*xgT?**. 

*Iitt, fh7AFD>:X-»^U-,^2i, 1 8 31 (1 9 9 1 
30 : [T e t rahedron:Asy mm etry, 2, 183 (1991).] 

■C*D», ffjgfcfc*. x-t^PSI (#Cf b7tFn77» -PAS. 
7^;uu ^£ &<D&5&7 )V*)VV 77Ai; 'jf7AA + */f.'i'y->7yF, 

(#(17'7)l' U ^£ A) TT**. 
JEJSafttt, H$Ht£r^ ItliCi^TSfe^*^ »*- 7 8t7ji4 o°c 

t tb o s ii iw - 7 8 °c 0 °C tr & & c 

2 4«fWT*0, ^jSl-ttl 0#H7iS4l$[fflTfc2>. 
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n*. w&ft*B«Mb£tttt&fifc5tt, «fy^«s«gft, seta, 

h 5 7 ^ - \z ck 0 H fcttUlT # S o 
(E-3XS) 

*i8tt, E-2 xHTf#<=>n7t<b-&ti (xi) ox^T-;Pftjt7cb, -fb^fe (ID 
d-3 x8£H«fcf? *>n*. 

(F j£) 
(F-l Ig) 

*xs«x ^ttco^b^ni^siFHteWsnsfls^* (xn) * 

(xiv) *»jfi-r*xeTr&*. 

E-i nmtmrnzft tons. 

(F-2 X?i) 

F-l xST»6ft&te£4& (XIV) ^ilTDTo £ £ (VI) 
15 %8lj|tSIg?i6*. 

*I8tt, (B-lcJE>&) fcEUfcHfrtoft*. 

(G-l ID 

*I8tt, 5«*C»&n*fl:£tt (XV) &i& 

20 SO#ffiT, R 3 -E c -H <5£ + , R 3 R« E £ «ituj$ t W*«*3St.) 

^n^ft^i tsrtss** e t ct o , <b^^ uvn £«j£Tsx8Tfcs. 

(G-2 XS) 

G-lf#6nfcft^* (XVI) roxXx.Jl/£fla.7jc##?L (G-2aEffch 
25 5 RfT* (G-2bKJtO X*fTi&£. 

(G-2aKJfc) 

IliUTtt, h 'J U t> -UO^otiT )Vts U &JR 

TKSMb?- h'J^A, zKKfc* U^ACi^TJ^ U #P.-J:iEfb^X« 
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KIKS6ttfcV>#, SWEJe*WlW-r*fc«)»w» 0°C7iM 1 5 0°CT\ 1 

i o ramjmssns. 

(G-2b 

15 i) mimx^)i>m\$. ^ffe&mm*, ft^toijsttx^^MtaifcSjfcs-a:. 

Jgttx*7-;i/£JB!iftl,;fc|ft, ^iSttJg&f, N , 0-->7f Jl^k Fd + -»7S 
flefflSnsettx^r-^^Wtt, 0»J;U;fN- t h , a*->J:tt<*'fSK, 1 - 

t h'a + ->/<>y h u 7V-iHfcttN - k h □ 5 - /;i-^;u*>- 2 , 

20 3 - S^Jl'tf + W 5 FOcfc -5 ftN- k Kn + i^it^^J ; v 5 k U v J .^^7 > ;l-7 
25 **>0T?*tttf4#fclRj£ra:ft < , 09*.tfs?£ d □ ^ ^ >, fp u □ ffll^b 
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<d «t o & x - f-n-m ; 7 ± b x h ij ji/ £ y 7*^- □ — n u )V(d & ? ts. - 

t^J^X*75F (HMPA), A^it^fJ^^*7X h 'J 75 H (HM 
P T) Oct -5 fc7 5 FHi ; 0 , #?M\Z tex-^-A-lft (.4* Kir- h 7 t H o 7 7 

5 >), =h»j;vs (f)#ic7-fe h u.no sfeii75Hi > : ^^;u^.)L'A 

7 5 H ) T 5 . 

j&t u - 2 o r. & iri u i o o °c t & o > t tt o x: t& ^ l, 5 ottfcs.jgt 

10 15 0°C 

SrtJ^MttR^ft^l*, ttX, JEJfcMEk:«fc-3Tftfe*>j&«, P5£Jfc£ fete, ii 
flf 3 0 ^IBJ^U U 2 4 BSfMT* 0 , »atC« 1 B#lfflfclo L 1 2Rf|«T&<&. 

flS^tttt&RfcStf, fit**, 0» S«tfctt^D7h7*77^-f 

20 2) ^l:jg^Ki*«Stt, ^ffitti^J*i:Il©SST*it«#ilftT (ffl 

C5I7t;H; )1>£?UV H O =fc -5 fc C 1 - C 5 7 A / -f JkA 7 -< 

K ; U >S, •/7i^y7; U >R©«fc3fcC 1 - C4 7^ 

JVfcU < tev C6-C1 47 U — fl* v7 7 'J >SE ; 0 > #f jgfcttA o t* >ft; 
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7V2±<D&o U7)l* 'J ^IkISS ; H U x^;i<7 5 >> MJ 77)17 s. >, 
5 ^V^D^IWS>, N — ^.H^JU^'J >\ k°Uv->> 4- (N, N 
-y^f^7=;) t°U> ? >s N, N-v*^7X'J N , N-^X3MU7 
x'J>, 1, 5 - 5? 7 If t: D [4. 3. 0] /*•}--. 5 -X>, 1, 4-y7 
If t* -> 9 □ [ 2 . 2 . 2] (DABCO), 1 , 8 - v : 7 if fcf *> ^ □ [ 5 . 

4. 0] 9 >-r* - 7 -X> (DBU) 0i5 &t«75 >IS ; JifSIfc 
10 (iWl7S>i (#!:hUlf^7 5» 

V?^7DD^^>, ^DD/^Jl'A, EHt^-fb^^ . v*^DDXi7>, /> □ P ^ > M > , 

15 □ fc?;pX — -7;i', fb7tFD77>, v-^^r1t>, ;* h 3r ~> X # > , ylf 

j|s.)1/A7S h*, y^f.)l^7t h 7 5 h\ ^-tM ^jl^* * 5 5 H (HMP A), 
*7)VT£7,i£7 7» h U 7 5 H (HMPT) 0i5ft7S H»; T & 

sfinBADy > as ant** si (-y^DD/^» TSoo 

Tia5)J«, iiS- 0 0 °C-(7* 0 , ffiS^tt- 1 0 V & O t 5 

0 °C TT £ o . 

«fc o TSfe « m flf 5 #Wfc l> 120 RrMT* 0 , »jgtc « 1 0 ^ 
25 Ul ORWTfeS. 
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7 7>, S?* y,n^ryl^>, v 5 U > ^ U □ - )V v / ;U X- x 

;L'0=k -5 ^x-xJl/^i ; *M7 5 F> >^f^*^A7 5 F, v ;* )V 7 -fc: h 
"\*"Vr*?-)V'fr*tii5 5 H (HMPA), ^ * 3^1' * X * 7 X h 'J 
75 H (HMPT) 0i^&75 K« ; T&O, »jlH«75 K& (ftt5?^f 
5 JWil'A75 K) T**. 

il^- 3 Or^CVib 1 0.0t"C*0, £f Itli 0 °CU^ b 8 0tT»5. 

te%mte*tot<DRmzi&n*Rfo*sto\z. mmt^m. urn, R^mmza 

oT«fc**«, i#5'»IH|!iia2 4P#MT*0, 0#HfclAU 1 2 

10 BfP^T$>£. 

- « J; o T 3E K ffi S3 T * £ . 

3) &izm&m*. *«tt»^ + T«g£3!l:fe e ktfftS£J3^T, ft^«iN, O 
-v^^k h'D^->^75 d £ tioTfffcftS. 

20 M$n£#ii-&g!l£: lTHJJ^(i7 , /y*j^>fylfjH7fJH t- 'J 
7 x - 7 -y ><2<fc 5 &7 V >-*;i/# /tyii7^ : l 1 .in^fJi'- h u 
7X-;i/7jvX7^ >fR ; N, N ' - v y'i' DA.+ yikt Jl/^-yW 5 H (DCC) 
CD «k -5 fc N , N ' -yy^n7;l/ + .)k*)^yM5 Fi; 

,JU If U y-yAa-^Y H C7)«t -5 & 2 - A □ - 1 - 7 * )V M U yX>7A 
25 A^-f Fi;v7i.x.)^^* l J>7yF (DP PA) <D <£ 5 & >*7 U -J^X 
*'J ;i/7->* H« ; * □ DttSif^k 2 □ omubk y^wiift^ o ofcigt 
i^fM ; yi?JWX*y p U KOi5a:j|>^*i;;^D U F»; n, 
N ' -,tJ^y^5^y-.)l' (CD I ) C7)£ 5 ft< 5 ^ ; l-Xf 
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)l - 3 - ( 3 5 J?U If JIO fifrtfi/^ S K&tttt (EDA PC) 

0«k3fc;fcJl'#5^S KR*#; 2, 4, 6 - h U -f V tf.M/^>-t? > TJU* 
x.»u 7 d 'J FCi^&^J^-^^D'j F * tf e ft, Sfli: liDDC, 

CD I , 2 — □ 1-7 ^.H'tf U y-!)A3-^ K.^O ntftSK V 

VyDfJHfA-75>, N - 7 J-fr^XV-fc U tf'Jy>> 4- (N, N - v 5 

)i,75;) 4 - e □ u v 7 tf u *? > , n , n - >• 7 ^ 7 x u > , 

N, N-yl^7-'J>, 1, 5 - v71f tf *> 7 a [4. 3. 0] 7^-5- 
10 X > , 1 , 4 - V- 7 If tf v 7 P [ 2 . 2 . 2 ] si- ? 7 > (DABCO), 1 , 8 
- 5? 7 If tf v £ P [ 5 • 4 • 0 ] 7 7 7*7 - 7 - X > (D B U) ©<t5 

**a«*tf&ft> fi-mzte h u if.^75 >, v 7°p t°^x7.<u7s >, t? 
«j -7 > , 4 - tf p u 7 7 tf u v > t- $> * c 

SUttte*** ; -7 7 p p 7 7 >> J'DDWA, yi;DDi^/0J;^/\ay 

Th7th'D77>, >**V>, h*-7x7 >, ~7x^l/>7'J 3 
-Jky^f-Ax-rJl'Ock^ ; 7iz h >, * ? )V )VT V 

20 h>I;-h D/^>0«k5fi:= h nfc&mm ; 7iz h x h U -f 7 7* 

9-U X h U JKDJ;5 6= h 'J JHH ;-/^fJl'WA7S h\ y^f.^7tb75 
H , 7 ^.JU* 7 * p h'J75 K ©«k 5 & 7 5 FS1; # & tf S ft. JE 

ic^xh'jju^s <#ic7-fe hx h u i%mmmit7kmm <wk^ a 

□ y >^bttft**«l (#iryi? p p 7 7 7) feet cXx-^;u^ (#f~7 h7tH 

25 D77» tJS. 

$> 0 , 9} M \Z \t 2 5 *C U ^ L 1 2 0 *C T $ 5 . 

KjewrMtt. mm* Bn> urn, Bifommmizj: ds«:i.^, a*i o#rafc 
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(G-3IS) 

fb^4*i (xviii) iz&£&ftm2-&mp>nftti)\'rt-*>£* g- 
2ifST-#eftfcft^ft (xvii) <fc^* (vi) *aijftf*xaT* 

10 •£> <, 

fls£*b (XVIII) fc***t^fflSi3:*fcl»bT, ffiffl $ ni>Ilt ITtt, 
A CO J; p fc 7 JU^rJi- »J 9 1 A T % 0 „ 0? SI: t£ 7'^;!/ U^^A, s - 7*9 1 .^ U 5F- 
15 ttfflS ft KJfc£BB*i*-f, * £ *5fi&Jg«¥"r €> fe cot £ft 

20 fc, f h7kHD77» T-fe^c 

0tt$» D , 6? jg « - 7 8 °C tt ^ I- - 2 0 °C T & 5 . 

jpats Wits mm u «ita o 
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(H ft) 
5 (H-l Xfl) 

*ISI4, ^*DT*SA», iltttH^SMfcftfitlSft^ft (VIII) 
C M t T 7 )V h'-JH^S)S (H-laSE) Sff^fctfe, x * 7- ;P £ it tg 
L (H-lbJE(6), £ IT-fc 1 &.7)Vn -)V&<&^\zm UtfiK (H-lc JK ft? ) 
T 5 I fi T $) 5 . 
10 (H-la E«) 

* k m \t, ^ & ft m c.s s * «s ffl $ * , «7^t>itifci, <b w 
(viii) £ an fcj^Tffton*. 

5«lx-7 L ^oJ:3«:JIIBte»«fls**SI;^>'tf>, hJH>, * <> U- 
15 >0J;5/iffl5K ft-* il^f^i'DiJF, i7ao*j^, izg ig 
i t m M . v £ □ d X ^ > , ^DD^>t'>, 2 P D ^ > i£ > CE> J; .5 & 
.A o ir > it m it * m& ; yif )H-fiK J? ^V7^DfJH-f ;U , 
7- h ? t H □ 7 5 > > v- * * "9- > , S J * Y * >' X ^ > , xX'f 1/>^U 
n - ^ 9 1 71/ X - 5r © et 5 X - t- 7> m m \f%> ui^Tt, jI (C 
20 > I-f^iSI ( # K , f h?t h'D77>) T'*5. . 

# £ J6 £ fll ^ <& ft *S tt , 7 ;p 

« ft «r {3 R ')£ tt fc tr> # , 4flf:ttSlIfil'T$o. 

f.i^ftsisiLtii, m «\ 7jc ft ft u ^ # a , 7k m it -y V U V 

A , 7K ft 4b A U A © £ -5 ft 7 )V id U £ JK * ft ft «b SI ; zK ft <fc ^- h U V 
25 A , 7K Wt it t> U "j? A , 7K @£ fb A U ^7 A , 7k Wt it U 9- V A © cfc 5 ft 7 * 
■J & H * * fb ^SXtt7*f JPJf ^A, >J 9 s - £ A >• -f 7 "7* □ tf ;u 7 5 F, 
Uf^Ah^ (hU^ik/U )I- ) 75 FOi^iti^IISS^i 
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* 9- )\> ~> U )V) 7 5 K ) T %> & . 
L -5 O.'C T $> 0 > 0? SSlc: tt - 7 8tfiHl0tT*5. 
5 Wfc^ L 1 2 IfcWTfctK *? iSKte 3 0 #IHJ&V> Ul 0 PSW?*5. 

*«S*«=fcU #iiBfnLfcV>»** (#Jx.«'^>:i£ >, x- 

10 ^ ^ A b , * «*T * ^ t K: ± o T B W^b^tt 30«# 6 n * . 

(H-lb SJS) 
15 (H-lcIltO 

* « d-2 x *§ \z 4s ft %> 7j< wt * & k r t m m iz ft t> n a . 

*Ill:*HT«, ifr S K J& U T ( A-2d K ) & & ( a ) <h 
(H-2 II) 

20 *Igtt, H-l Igtf^nfcl^ft (XIV) Kffc^'t) (IX) 

(H-2aK£), <D-3aEJfc) 7}S (D-3d Kfc) £ |t3*£tf>&jfc £fr 5 H £ «fc o X 
(H-2bE«) (II) *«i1-5IgT*«. 

(H-2a Rfc) 

*E«tt (A-laKJfc) ®<^ffil >tRH»fcfrt>n*^, X«> <C-lb JKfc) 
25 (A-la SiS) <D<J5fe 1 ><73 ( /3 ) ^HttODfiJt* 

(H-2b JRJtS) 

*KJtStt <D-3aEJft) 71 M (D-3d^^) £ f7fc>n*> . 



WO 02/059074 PCT/JP02/00400 

-121- 

(i m 

(I-l IS) 

^ttT**^, / A%l<Dfc&Wft'o®8iZ-&Z>nZ>ik£®) (XV) IZtt 
Li', 7 2/;MfcRf& (I-laJRJSO fcfr-afcSL Bischler-Napieralski Rffc (I- 
5 lb SIS) £fr^, »&ftfcfls£*£«5c (I-lcSJB) T*Ci.Tft^«i ( 1 1 a) 
£M"f SIflT&£. 
( I - 1 a K J& ) 

*JiiSn4»«ilTtt, « * tf , ^ * it > , ^ y ^ > , U y □ -Y > , 
5 ^ x - -T ,)K5 «fc -5 III Jte ft m it * ^ SI ; 1 > if > s h )V x > , > U 
10 >©«fc?£#*ftjRfb**SH; UK, £ □ A, B9£ 

4b #t m , J d d i ^ > , ^7 o □ ^ > if > , v^DD^>t>CJ:^ 

a p y > it $z it 7k mm ■, > x ^ )v i-tjk ^ -rv^o t° ^ x - y .a- , 

f h5kFP7?>, si" * it > , 5?^ X 5=- V > y U 

3 - )V V- * J- )V X - =f Jl <D J; -5 ft x - )V m ; * )V A 7 5 H , N , N - 
15 v 5 )V* )i- A75 F, N , N-y^fJI/7th75 H, N - * y - 
2 — fcf D >J H > > N-^?^fD U >, ^^it^^^^X^Dh'J 
7 5 F © J; 5 ft 7 5 ; v ^ f Jl/ * ^ •> F , * JU * v ><D «k 5 ft 
7. ;i/ * * -> F m * tf & d i T * , » B > 7 3 F 31 (W\z, 'J * y 
)V * )V A 7 5 F ) X«/\D y > fb 4b # * m (Wlz, P t> o a * ? > ) 

20 T$ 5. 

$n-5 7 is)VitM t L T«, 4L7;7 S F ifi Bischler-Napieralski 
Jx.folzMLfz7 5. h'tao'«k -5 & 7 -> JWb it^n C PI £ it U^tiKPfM lz 
it, ifJKD-)^piJh't$§. 

^ £ tl & 1£ ^ £: L- T > « ^. tf , Kith'J^A, ^ S tl V <0 A , 

25 anuffAci^aj;!'* u ^ s m. n - * ? ;i/ ^ ;p ^ u > , 

' MJl ^ Jl- 7$>, h'J7Dt'Jl'7 5>, h'J7'f Jl/7$>, V s -f V ~f 
U t° ;i/ x 9- )V 7 5 > , y-> DA+yJl/75 >, N - ^ ^ JU tT ^ U V > > 
U V > , 4-k'OUyy f'Jy>, tf □ U > , 4 - ( N , N - is * ^ 
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)V 7 5 / ) tf 'J V s > , 2 , 6 - ( t - 7* ^ )\> ) - 4 - * J- )V tf 'J 5> > , 
3r J U > , N , N - V s ^ ^ ^ 7 X U > , N , N - X ^. ;t> 7 - >J > , 1 , 
5 — V 7 If tf > ■ # □ [4. 3. 0] 7 t - 5-I> (DBN), 1, 4 - 
y'7f k'yi/ P [2. 2 . 2] t-M> (DABCO), 1 , 8 - V 7 if 
5 t* v £ P [5. 4. 0] ^>t-'*-7-X>.(DBU) <D <fc 3 ft *T «| & 
li^^lf§:t#T"t, » i! \Z \t , ^t*U^i;, X , h 'J X =P )V 
7 3. > "C"' <fe •?> o 

mm, mmt^m, umm\z & o o°cft^ 

L- 5 0 D C T * 0 . 0M \Z it - 7 8 V ft U L- 0 "C T * Z> . 

i«£fg£L, E*e«t7k*a€f, *t««nL-ft^»i« («>itf^>-tf>, x- 

(I-lbRJfc) 

20 *HPS.«^- + vSft "J >4»"Cfir totl*. 

SJftilgte, jgfcl, Ummiz «k 3IS 2 5*Cftv>L. l 

2 0 °C T 3d 0 , $f!i:tt5 0t;ft:UH0 0tTfe5. 

Bflftl/ib 4 8P*MT»D, jffjitcttl R#Mfc^l, 1 2H$IBT**. 
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5 (I-lcS^) 

*^J^tt (A-2a£/&) fc45tt*»«ia7ctRI»©K**fT-pfca, (D-3I1) 

(J 80 
(J-i 18) 

10 #Mtt, ^fluass^, ft»©fl;£«irt>sgJBfc»sn5fl:£*b (xvi) \z 
MVT. *y)Vffinb&*mA (J-laEJfc), #J&i£^A (J-lbJEJKK ^JUW 
iftXSKJ* '(J-lc RtB) T5iil:J:5T3!6*jStt6lrT5M (IIa)*J9 

(J-la SS) 

15 mm z n& mm t lt\z, ey*.«, ^ > if > , h^x>, *->u>© 

=t 5 75: # # ^ ft * m m ; ^X^JH-fJk v -f V 7 D tf )V X - t- ;P > 
fh5tHD75>, 5^ * -tJ" > ; y / h^vx^>, yif 1/>^'U 
- ;i/ >- ^>;n-f ;KO«k3)!i:i-f;kS(**tf«li T * , $? iS 

\z\t, us m m m. it 7j< m m < # k > h ;u x > ) t * £ . 

20 f ffl$n5^7.'HliiS©iAli LTii, il 4k ft % ^ 6> tl <£ h <D X 

$> n if 4# c is j£ « fc <^ #* , #i a \t , n , n - * ;i/ - n • - [ ( s / r ) 

- 2 - ( 3 , 3 - v 5 * 5 1 ^ - 1 - * h * v 7' ^ ;P ) ] * )l< A 7 5 > ; > , N , 
N - 5? * ;U - N ' — [ ( S / R ) - 2 - ( 3 - * 9 )\< - 1 - * h ^ >' 7*^ 
^)3*JPA7 S y >< N , N - >• * .H' - N' - [ ( S / R ) - 2 - ( 3 - 

25 * ^ ;i/ - i - * h * -> ^ > 3 1 ;u ) ] * a t s *j > * ^ & * t * , n , 

N - V * J- )V - N ' - t(S) - 2 - ( 3 , 3-5>*^JU-l-*h*-> 
7* 3=" ;U ) ] * )V A 7 5 V > X tt N , N - v p< ^ ^ - N ' - [ ( R ) - 2 - ( 3 , 
3 - V * 9- )V - 1 - * h+->7'f^)]*J^7$y>t^5, 
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fc!fcum\t, mm. umm\z£. »#5o*c&v>L2 

0 0 "CTrfe 0 > ffiilCtt 1 OOtftUH 5 0 V~Z3bZ>. 

M&V> L 7 2 R#p B lTf£> 0 s ffiSKte 1 2 IfcM&lfi L- 4 S P#F B 1T£« 0 

(J-lb RJS) 

ftfflsn58»itTtt, a tf , ^\ it > , ^ y° $ > , <j ^ p -r > , 
15 >o «fc 5 & ^ «= & {b 7K m m. v 5 x 5P ;u x - r- )v , v v y □ tr ;p x - 

fJk T-h^tHD77>, >• # it > > 5>*h3r->x^>, vif I' 
>• ^ 'J □ - ^ )]/ X - t- ;l/ <D J: 5 X - t- )V m £ & 3 C i ifi T £ , 

ffittt, X - x ;l/ » ( 4* > f h 5 k F o 7 7 >) Tf 35 * . ' 

ffl $ n s ft x « , 2-Apyy - 1 - t k □ * -> x ;kz> -> u ;w x 

20 -rJU'SO, jifiCtt, 2 - 7 □ * - 1 - t H D^yifjl' - 1- 
jk/^f ;u u ;i- x — =r )i X- h %> . 

ffifflS'nSfilHTIi, 0U A tf , 7*f JMJf 7A, 'Jf 7AyWV 
7' □ k" JV 7 5 F . 'J =f £ A tf * (h'J^f.^ -> 'J A- ) 7 5 F © «fc 5 & =fr 
481 £ Hffi £t * ^ tf * Z t ifi T * , KM tt 7*5 1 JHJf 7AT^S. 

OtT*$Os 0 it \Z \t - 7 8 6 C fc Vi L - 2 0 «C T ^> . 

MttViUl 2B#P^T'feO, »«fctt3 0#IH17S£3 WfBTftS. 
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5 (J-lc KJC) 

Sffl$n«ilHtit #1 A » yi?;n-f^, 5> -f V 7° □ t? 
X - r- ^ , f F5kHD75>, >- ^ ^ +»" > > v 5 h 3=- > X 5> > , x 

u > • ^ u 3 — ^ >* * 9- )V i-f^oi^JSi-f^a ; y ^ / -;k' 
x ^ y - )v , n - 7° u n j - )v , -i v ?° a /\° y - n< , n - 7* * y - ;w , 
io -< v 7* 9 J - )V , t - 7* ^ y - )V , -f y 7 s ;u 7 ;u □ - )V , >xf u> 
7* u 3 — ji/ , ^utu >, ^ 7 $ j - )\> , -> ? u *\ * j - )v s y ^ 
. -t □ v .n< 7 © «fc "5 & 7 ;i- □ - ;w $i * m vf & z. t afi t # , t « 7 zi 

15 t>cDT*ntftti:iB£tt)!tt^, ^m, *7>7 

;U * > Wt s P - h )U X > 7. ;U * > H? , 3tl>77-7JI'*>S- MJ7J1/ 
*DB8, h U 7JU:tn*7>7^*>&©J;5&W^^£^tfS££ 
ifi T «■ > m K. It ffi Wt T" tb Z> . 
ft ffl $ n * lit Kl t L T tt t H5y>i« Jfll:(ib K55?> 1 * fn «b 

20 T' h -5 o 

KJftffil£te, J&gih SC*Hfc£*, «fc 0 J*ft*j&«, OtftUL 

5 0 °C T ft 0 > 4fll:tt0t/c!:^l/2 5t)Ti§. 

#Mfcl^L 2 4 PS Ml?* 0 > ffjfitett 1 P$W75S 1 2 UPIT*5. 
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57^ — 4ff £ J; ?Tlt:«iatf 5. 

i«Mb^«»©3fc*ttflEtt£fe, HPLC CJ:5»|r»l: J: -3 Till 

* » O fb % (I)X(H0lI^iIfl$tl5Sl3, 7tf^3'J 

rt»«jc«n, w«u iFi»Af©««K:s»tT**tt i bia^. ^t, *%w<n\k 

10 £ « ( I ) , « > WAtfBESKiUTWfflTa&O, WCffl*©H»«£*«i& 
#589!<Bft;^$l** ±E£ft©^IW*^ttte**£bTttJHT**£fctt, «f 

e-«5C ( i ) zmrzitGW, x«> *o^i#±w$$n5*« l < u 

15 $ftM£l-. mm, )VM , , « 30 « L < tot -> a y 7°^ <k 0 « P 

£ft bs^s>j 9Lti« at, sum, -7>-h-.>K yji/ 

If h— ; h 7^&o □ ->t ; >7°>\ /tHv'3T>^>, aJR 
20 f&, f + 7 h >J >©«fc 3fc»f&lJi*fl: ; ft A -feJl- □ - 7. CD J: 5 fc -fe ;U o - 7. m m 
W ; 7?t7JA ; h 7 >; ;/;U5 >© J: 3fc*r«*JR7B»l ; Rtf. 41 H 

isVA<D£? tummmmmft ; .a- -> 7 a © 5 & ; )v >■ 

25 ffiftlM (.mitt* Xf7'J>i, Xf7'J>S.tjk>9A> 7s 

f7 U *f*i/V AC9«fc a &7r7 'J ; 7.^7 ;3D<Fy 'J 

A ; tf-X7 7^, irW SftCD <fc 7 &7 y 7 73P. ; M ; 7v tf >$? ; «iCK^ h 
U 7 A©«k3fcWE»tt[ ; 7*U □-;!/ ; 7 ^ )im ; h U 7 A ; DL 
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v y ; ^ 0 U JUttK* h U £ A , 5 ^ u ;hie»-7 > A © «t -5 fc 5 2 u ;p«e 

t^Tto.), IS £81 (fllAfcf, t F p^>'7°d fc:;H:;i/n — tFn^v^ 
PtJMf^t^P-X, #i J a U F>> Ti^oi-Jk Rtf, itulS® 

jPD-Xi^f* ; AJl/^+y^?;^^-^, ^J^ + y^fi^^-ft h 'J 

io M*mf Z> :t*«T*5.), ?Ub#J ^> r-^-f fcf-# A©«fc-3fc 

5£ ij;HKBt± h U £A, U >«S#;i'->2A©«i:'3fclSK :*>#teJS 

tt^iJ ;^fb^>tJ i .'l/P^^AW c l:-5^|^-r^->#Si^'l±^J ; #U tf^X 

t # & .> , (Dmun & m ^ x m& <d%&tm it s n * . 

PI 1 mg (ffjg(w«, 3 Omg), ±PI 2 0 0 0 rag OFF jgfctt, 1 5 0 0ig) *, 
M 1*1 «> lHSOTRO. 5 mg (Jfigf;: tt, 5 ugh ±RR 5 0 0 ng 

25 2 5 0ig) SlJAtttUT, 1 0 1 7iS 6 ® fig # JE i; T tt 
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7xx.a-] ^Dtfjn 7i^.)i/ x^f '1/ 2 - i 

4 ) 

(a) 3- )Vh )V A S. >Wt 3-7tf^7x-^ I7f.ll' 

5 TK^-fb^- h 'J £ A 1. 94g (45mmol) ClitSTf h 5 t F o y y > lOOmL £ Jn 
)KftT 1 - (3-kh'o4i/7x-JV) x^y> 5. 05g (37mmol) ©f h 5 

.7mL (19ramol) *ITU iST 4 Rf^^^ L- fc. R«^^tclS?D±g^^> U 9 

frii y A y a h # y y 4 - \z «k 0 mm L- , g W {fc^to £ 6. 54g #fco 
'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 2.60 (3H, s) , 3.03 (3H,s), 3.12 (3H, s), 7. 
34 (1H. d, J = 7. 9Hz), 7.46 (1H, t, J = 7. 9Hz) , 7.70 (lH,s), 7.79 (1H, d, J = 7. 9Hz 
)• 

15 

(b) y/f JL-AJWt5 >6£ 3- [3- [ ( 4 - h U 7 □ * Jl-) 7 x X 

1 a -Tffenfc^^^^AS >^ 3-7tf;P'7iZ^ l^f^ 
1.30g (6. 3mmol)Rtf4 - ( h U 7^to^f ^) ^>X7;^kH l.2Sg (6.9 
20 mmol)£x^ 35mL IZ®MV, 7KINt# U 9 A 42mg (0. 63mmo 1) £ *D tl , m. 

as * m m v 7* * v 9 a f & ^ u & m ge t m m £ m £ u t » z. n z -> u # y ; u # 

'H-NMR (400MHz. CDC 1 3 ) 5: 3.04 (3H,s), 3.14 (3H, s), 7.38 (1H, dd, J=S. 1Hz, 
25 1.4Hz), 7.49-7.57 (2H, m) , 7.68 (2H, d, J = 8. 5Hz) , 7.73-7.77 (3H,m).. 7.82 ( 
lH,d, J = 1 3- 8Hz), 7.86 (1H, d, J=7. 2Hz) . 

(c) y^fJ^JP/U >m 3- [3- [ (4-hU7JUD^?Jk) 7 xx 



WO 02/059074 



PCT/JP02/00400 



- 129- 

^ftSffl 1 bTftSnfc^^W^S >K 3- [3- [ (4-hU7WD 
^^.Jl/) 7iiA'] 7i"JD^lH 7xX ;i/ I7rf 1.71g (5. 2mmol) £f?gt 
X^;i- 50mL 5 V*J AX mm 40mg %t\\A. #*ft«E~FMT 2 

(d) 5?^^;i-*;WA$ >» 3 - [ 1 - t F 3 - [ (4-h'J7J^ 
D^^AO 7zZJU 7°Ptf;U] X7n7^ 

10 HJS-^J 1 c T.ft5nt^^f^*^WU >@£ 3- [3- [ (4-hU7'Wa 
7izM 7°d t?^x;u] 7i^ x*T-;KZ>ffi£j5£4&<£.* * / — )\> 
60raL t»*U,**T** J fb^^*^- H 'J "7^ 216mg (5. 7ramol) £*0o < <0 MX 

15 Ufc««ffiT»«£»*L;fc. Eft&*> UAm7Ai;D7 h^'77^-i:J: 
OttWL, iW-fki^DJ* 1. 63s 

'H-NMR(400MHz,CDCl 3 ) 5 ppm : 1. 96-2.15 (2H.ra), 2.62-2.84 (2H, m) , 3.00 
(3H.S), 3.10 (3H,s), 4.65 (1H, dd, J = 7. 5Hz, 5. 4Hz) , 7.02 (1H, d, J=8. 4Hz) , 7 
.11 (lH,s). 7.15 (lH.d, 1=7. 7Hz), 7. 26-7. 35 (3H, m) , 7.52 (1H, d, J=S. 1Hz) . 

20 

(e) y/f Jkt.)Wt$>t 3- [ 1 - 7*P 3 - [ (4-h'J7JWD/ 

mmm 1 dTti^nfey^fi^A/u >m 3 - 1 1 -t kd*->- 3 - t ( 

4 — h U 7Jl"'^D^f.'l / ) 7xX>l/] 7°Ot*;H 7xXjW XT* 372mg (1.1 
25 mmoDRtf h U 7 x Xjl/^T. 7 -f > 349mg (1 . 3mmol) £ g 3fc & iJST v 1 £ p □ ^ ^ 
> lOmL fotfiTM^ikmm 441mg (1. 3«mol) SJJDA, 2 0^53^1/ 
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( f ) *j*=?n-x)in$. >m 3 - c 1 5 j - 3 - [ u - mj 7 ji> 

7xrJH. ^OtJlO 7il.^ IXtJI' MI 
^IW 1 dTll&ntv'^^Jl'A.'WU >i 3 - [1-7*0^-3- [ (4- 
5 h U 7)V*u *&)\,) 7ot?;i/] 71-.I x^r-;W©a^Jft*K:» 

LT, 4 0 ?6^f.^7S >/ J — 5mL Sin A — lftj»# L-fc. RJfcfcifc 

«BET»a * b* Lfc. c n* -> u * y 7 A ^ P h ^ 5 7 >f C «fc 0 *« 

10 I, 3- [l-/?.^75;-3 - [ (4-hU7)W 

d*^;W 7x — ;io y'uvji] 73L-)i ixt;h 209«g»fc. zin^i^ 

)£M/SKXf^ifIISi|iLTg^ft&l!I$7 ; E.I|/7 TXtttftfc. 

'H-NMR(500MHz,CDCI 3 ) <5 ppm : 2.39 (3H, s) , 2.51-2.61 (3H,m), 2.78-2.8 
1 (lH.m), 3.02 (3H,s), 3.12 (3H. s) , 3.85 (lH.br s), 7.19-7.24 (4H, ra) , 7 
15 .45-7.49 (4H,m), 9.90 (lH.br s) . 10.30 (lH.br s) . 

i?^fW;W5>S 3- [3- (4-^h + ->7i^) -1-X^^75 

j 7°d t";i/] 7 x-;w i7f^ («$sft;£tt**2 - 1 5) 

20 4 - * h^y^>X7A-rk h* V^aUSW 1 £ mm\Z%.m*ft^ g ttMb£4fc 
57t^7 77.HTif; ( 

'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.39 (3H, s), 2.34-2.52 (3H, m) , 2.70-2.7 
6 (lH.m), 3.02 (3H,s), 3.12 (3H, s) , 3.74 (3H.s), 3.84 (lH.br s) , 6.77 ( 
2H.d, J = S.6Hz), 7.03 (2H, d. J = 8. 6Hz) , 7.21 (1H, dd, J = 6. 4Hz, 2. 5Hz) , 7.23 (1 

25 H.s), 7.43-7.48 (2H, m) , 9.83 (lH.br s) , 10.20 (IH.br s). 

JU/\*5 >m 3- [l-y^f.^75;-3- (4-^^->7i- 
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)D yotf;u] 7ii;i' xxr.)i tit (^^-fb-ir^#^ 2 - 1 6) 

2 Ztllti? * J-Jltfi )1>X >M 3 - [3 - (4 K.y7x-.^ 
) -l-^fJl-7$;^Dt'jH 7x~;L- XT^JP 500mg (1. 4mmol) 10 
DiL 35. 3 5 ?i*J^7^ft K:*}gFS£ 1 OmL &1)nX, 9 0 °C T 2 B# P«53fig# L-fc o 

j*mu win® zmyktfami- h >j ^t^ii^ «j±t^.^^^^u^. cin^ 

v U # 7A^7D7^'77^- (PiJX^Jl- : ^ J -JK 8 0 : 2 0 ) 

K<fc DISL'/^f.Jl'iJ.^U >m 3- [ 1 - y/fJl/7Sy-3- (4-* 
h + y7xZJP) 7°n¥)V\ 7x.-)V X^^Jl/ 460mg £n£l£t^±£ 

'H-NMR(400MHz. CDC1 3 ) 6 ppm : 2.33-2.39 (lH.m), 2.44-2.57 (2H, ra) , 2.6 
0 (3H,br s), 2.66 (3H, br s) , 2.74-2.81 (lH.m), 3.03 (3H,s), 3.14 (3H, s) 
, 3.78 (3H,s), 3.95-3.99 UH.ro), 6.81 (2H, d, J = 8. 6Hz) , 7.02 (2H,d ( J=8.6H 
z), 7.21 (lH.s), 7.25-7.31 (2H, m) , 7.50 (2H, t, J=7. 9Hz) . 

15 

i?* fJWJWU >Wt 3- [3- (3, 4-v7h + ->7iXJH - 1 - * 

.^7 5 7 7 s at:»n y^=.ju xx 7^ m.mm. ska; 2 - 1 7) 

3 , 4 b*->^>X7Jl-5rk F£JSV^ ^Jgftl 1 iilsltiilSlS^tT^S^ 

20 WL&m^T ^)V7 T 7,thTntz, 

'H-NMR(400MHz, CDC! 3 ) <5 ppm : 2.39 (3H,s), 2.33-2.60 (3H, m) , 2.78-2.8 
3 (lH.m), 3.01 (3H.s), 3.11 (3H,s), 3.82 (3H,s), 3.83 (lH.br s), 3.85 ( 
3H,s), 6.65-6.76 (3H,m), 7.20-7.22 (2H,m), 7.45-7.47 (2H,m), 9.88 (1H, b 
r s), 10. 20 (1H, br s). 

25 

(mmm 5 > 

s j*^)v%)vns.>to 3- (3-^>7 [i, 3] *?'**v)v- 5 --r )v- 1 

-/f^7$; 7°D t°;LO 7HA I7f^ (WjR^^**^2 - 1 8 
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) 

^>v [i, 3] -;t+vji'-5-Aj^7^fth^fu, mmm i tmmiz 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.40 (3H, s), 2.32-2.50 (3H.ni), 2.67-2.7 
1 (lH.m), 3.06 (3H,s), 3.12 (3H, s) , 3.87 (lH.br s) , 5.S7 (2H,s), 6.55 ( 
lH.d, J = 7.9Hz), 6.61 (lH.s). 6.66 ( IH, d. J = 7. 9Hz) , 7.19-7.25 (lH.m), 7.29 

(lH.s), 7.44-7.48 (2H,m), 9.84 (lH.br s) , 10.18 (lH.br s). 

(mmm 6 > 

X?.»l/.t;KA"5>t 3- [3- (4-^^-/7x-;V) - i-^?^75; 
7°u¥)l] 7 11/ X75v>l/ tt^it (^^'-M^ 2 - 3) 
(a) N- [1- [ (3 -i? *7-)l*J frn^-l )lJr*ri/) 7xx;i-] - 3- (4 

)V 

mmm 2 t-# enfcv^ >k 3- [3- (4-/^y7i-ji/ 

) - 1 - ^^;U7 5 y 7°n tf;U] 7i^^ XT^x^ 342mg (1. Oramol) Z'g.m^ 
eSTx h7kF077>5»L -WtWi v t - 7*^-;i/ 262mg (1. 2mmol) £ 

7*7 7^- (^\*+r> : WSEX^Jl/, SO : 2 0 ) )z i D*JS88L, @ GtKb 1§r £ 
4 20mg#7to 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 1.54 (9H,s), 2.11-2.26 (2H,!D), 2.66 (5H, 
br s). 3.05 (3H,s), 3.14 (3H,s), 3.85 (3H.s), 5.26 (0.5H,br s), 5.55 (0 
.5H, br s) , 6.S9 (2H, d, J = S. 6Hz) . 7. 06-7. 1 5 (2H, m) , 7.18 (2H, d, J = 8. 6Hz) , 
7. 36 (1H, t, J = 8. 1Hz). 

(b) N — [1- (3 - t HD + -77HJI/) -3 - ( 4 - ;* h * v 7 x XA-) 
2 aT#£>tlfcN- [1- [ (S-y^fi^Mt^W^^) 7xX 
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;w] - 3- (4-,n^->7i-)i') 7'Dt?;i<] -N-^fj^jp'/u t 

-7*^.>l/ iXf^ 300mg (0. 68mmol) $ * ^ 7 -A- 3mL fc»A¥L, 1 

•J ^ATfcfciK 3iL £JnA, SfiT3«f|BHt^Ufc. EJfc»ttfc**ilO*. , 7KS 

5 A L fcf iETii S §S U fc . r tl ^ •> U A y Jl'* 5 A □ 7 7 

7 - (^\*+r> : RSlfjK 8 0:2 0 ) IC «fc D»Sl« gl$fb£&£ 245 

, H-NMR(400MHz,CDCl 3 ) 6 ppm : 1.50 (9H, s) , 2.10-2.22 (2H,m), 2.64 (5H, b 
r s). 3.80 (3H,s), 5.23 (0. 5H, br s) , 5.50 (0. 5H, br s) , 6.83 (2H,d,J = 8.6 
10 Hz), 7.01-7.12 (2H,m), 7.15 (2H, d, J = 8. 6Hz) , 7.31 (1H. t , J = 8. 0Hz) . 

(c) N- [1- [ ( 3 - 3L?-)Vt) 7i-JH - 3- (4- 

£$£0)6 bTHtnfcN- [ 1 - (3 - t Knt<>7i-iP) - 3 - (4 h 
15 ^y7i-JW 7°Ot°;i/] - N - *3 t -M':&;Wt5 >'Bfe t-7*^JW XX-TJU250 
mg (0. 67ramol) fliliTr h 5 fc H □ 7 y > 2mL h'Jxf 7 5 

> 0. l6mL (1. 3mraol) £2JQA, $ i CXfJK V >' 7^ - h 0. llmL (1.3mmol)£ 
JWAlilt 1 BSIBJStttLfc. SJ6»«IE«: J E-C!>.S*MffiT»i«*fB*b>. v U # 
JW7A^7 - (^\^r+r> : SfSxfJk. 90 : 10) Ci Dil 

20 L g Wfb'&ttft 198mg?#jfc. 

'H-NMR (400MHz. CDC 1 3 ) 5 ppra : 1.21 (3H, I, J = 7. 3Hz) , 1.48 (9H, s), 2.06-2. 
19 (2H,m), 2.60 (5H,br s), 3.27-3.38 (2H,ra), 3.79 (3H, s) , 5.00 (lH.br s 
), 5.20 (0.5H.br s), 5.45 (0.5H,br s), 6.84 (2H, d, J=8. 6Hz) , 7.02-7.11 ( 
2H,m), 7.13 (2H, d, J = 8.6Hz), 7.30 (1H, t, J=8. 0Hz) . 

25 

(d) >Wt 3- [3- (4 h*-> 7x~.il/) 

Tsy^DtMH 7xn.;u ixf^ ill 

*W«6 clf#6tl/S:N- [1- [ (3-If)l/*.)l'n' ; E-<J^*y) 7iX* 
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] -3 - (4->ht->7i-;w 7*nt?;i'] -n-X5-frj})i'rts.>wt t- 

7*^;P i^fJI' 198mg (0. 45mmoI) Slllf.il' 3raL tcfflf^L, 4 »3£:!ftBft.''» 

h^77^ - (R8lf^ : 8 0:2 0 ) £ cfc 0 Ultt 

/U>« 3- [3- (4- / h*v-7injl') - 1 - *^)V7 5 / y°a \d)V] 

7xrjP i^fJ^ l38Bg»fc. CHS 1 Jafctttt/lttftX^VftSTttKitt 

10 'H-NMR(400MHz, CDC 1 3 > 6 ppm : 1.23 (3H, t , J = 7. 3Hz) , 2.38 (3H,s), 2.33- 
2.52 (3H, m) , 2.70-2.75 (lH.m), 3.28-3.36 (2H, m) , 3.74 (3H,s), 3.84 (1H, 
br s), 5.16 (1H, t, 1=5. 7Hz), 6.77 (2H, d, J=8. 6Hz) , 7.02 (2H, d, J=8. 6Hz) , 7 
.23 (lH,d. J = 8. 1Hz), 7.26 (IH.s), 7.39-7.47 (2H,m), 9.80 (lH.br s), 10.1 

7 (lH.br s). 

15 

7 ) 

y/f JI/A.^A*5 >Wt 3- [ 1 - *?)17$. J - 3 - [ ( 4 - h U 7 U * 
7xy*->] 7akMP] 7xx.)P x*5rJl> m^*£ (^SMb^M 2 - 

8 5) 

20 (a) 3- (3-tFD^->7i-.W - 3 -^?^7 5 7 7° □ \£*>Wt 

3 - t HD^fy^>X7,'l'fk H 25. 7g (2l0mmol) £x-j? /-jl/ 70mL fc&flPL- 

tfr ttJ t & SS H £ 3 J9iJ L- , B «Mb£ m £ 24. 1 g %tz o 

'H-NMR (400MHz, DMSO-d 6 ) 6 : 2. 23 (3H, s) , 2. 30 (1H, dd, J = l 5. 5. 4. 1Hz) , 2.4 
25 2-2. 48(lH,m), 3. 89-3. 92 (1H, ■) , 6. 70 (1H, dd, J = 7. 8, 1 . 7Hz) , 6. 78-6. 81 (2H. m) 
, 7. 15 (IH, t, 1 = 7. 8Hz) , 9. 5.0(lH,brs). 

(b) 3- (3-kr ; 0 + y7xZM - 3 - ;* ?-)l7 5 J 7° D >W. Xf 
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mmM 7 a x~m nrz 3 - ( 3 - 1 fd + ->7i^) - 3 - * 3^7 5 j -? □ 

t?:*->$ 24. lg £x-j7 y 200mL ttttttt lOmL $|TL 8 ftlWAlffil 

5 TiSL-fc. ^^T7jcJi^smx9 1 .^TttttiL> W^Ji£^7KB5iS£v^*>"7A 

(c) 3- [N- ( t - 7 h> ~>*.>1/ #X.?W -N-^fJl7S;] -3 - (3 
10 -tHD=lfv'7i;JH "7u\d#>WL x^;u I^fil' 

HJEFll 7 b T?» 6 nfc 3 - (3-tFn+<>7i-W - 3 -^f jP75 7 7'd 
3-^)1 iXf^OS4fiKtl*S$^gitTf h7t HD77> 200mL 
KirgML, t - 32g (150mmol)£})0;L> S&»T — IfeJ*** t -it . M 

15 ^.'K 7 0:3 0 ) CckOiil- B Wfb^ttS: 37g ' 

'H-NMR (400MHz, CDC 1 3 ) . <5 : 1 . 24 (3H, t, J=7. 1Hz) , 1.47(9H, s), 2.64(3H,brs 
), 2. 84-2. 96 <2H, m) , 4. 1 0-4. 1 6 (2H, ra) , 5. 64 (1/2H, brs) , 5. 82 (1/2H, brs) , 6. 
74-6. 76(2H,m), 6. 8(1H, d, J = 7. 7Hz) , 7. 20 OH, t, J=8. 1Hz) . 

20 (d) 3- [N- ( t -7 H3f ->#;U#XJ10 -N-^f^757] -3 - [ ( 

3 - P ^^-)Vts ^n^^ ;i/^-^r->) 7 1^,^] y°u\d^r>m x3^ iXfA' 

TRSHti^ h U O A l.Olg (23Dimol)lC^^^MT-r h5tFD77> lOOmL £flD 

x , 7K;^T^M^ 7 c t» 6 n & 3 - [ n - ( t - 7 h 4=- ->* ;i#x - n - 

* f 5 y] - 3 - (3 - t F D^>-7 xXJlO 7o \d?$r>M JL^Jl- I7f 
25 .Jl/ 5. OOg (16bbo1)Ox h 7 t H o 7 ^ >j§^*iPA, 2 0^WLf:|y^ 
f Jk*.)k/U>f 7oU F 1.7mL (19mo1) L, Ifil! 1 l$|BJi*# U &. 
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;K 6 0:4 0 ) £J;0*IISU @ «J ffc-&* * 4. 85g 

'H-NMR (400MHz , CDC 1 3 ) <5 : 1 . 24 (3H, t , J = 7. 1Hz) , 1.47C9H, s). 2.67(3H,brs 
), 2.90-2.93 (2H,m), 3.0K3H, s). 3. 10(3H,s), 4. 1 1-4. 1 5 (2H, m) , 5.67(1/2H, 
5 brs), 5. 85U/2H, brs), 6.99(lH,s), 7. 05 (IH, dd, J = 7. 9, 2. OHz) , 7. 10 (1H, brs) 
, 7. 32 (1H, t,d = 7. 9Hz). 

(e) N- [1- [ (3 - >■ *^)l>ij )in=E^ )V** : s) 7i-JH - 3- kF 

10 7K*fb7.»U5i^A'J f 770mg (20mmol) Cg^Wf h 5 t K D 7 9 > 
lOOmL Sin*, - 7 8 "ClCftSflL, MMM 7 dTi§e>nfc 3 - [ N — ( t - 7* h 
-N-^f Jl'TS/] - 3- [ ( 3 - 5?*?)Vl3)lrt : E'( 
7x— JU] 7°Pb°^->M X3=\>1< XXfJP 4. Olg (lOmmol) CDy h 5 t H 
o 7 5 >*&fi£ £ tn X , 2 0 ratJt^ b fclfe 0 °C * T Kp o < 0 #^ 1^61:30 
15 #MHt#Ufc. S*»«fc7K 0.8mU 1 5«*«ftt K'J fA*iS«0;8iL, * 
0. SmL Sje^JPA, MT3 0"#MJJtJ$U £f A«lB*.fc«*S 

5 7^- C\ + 1t> : imif'l'. 2 0:8 0) K «k D #»S8 U , 2 
.40g»fc. 

20 'H-NMR (400MHz , CDC 1 3 ) 6 ppm : 1.51 (9H, s) , 1 . 92-1 . 97 (IH, m) , 2.14-2.21 
(1H,di), 2.46(3H,s), 3.02(3H,s), 3. 11(3H, s), 3. 48-3. 54 <1H, m) , 3. 58-3. 6 2 ( 
lH,m), 3. 75 (1H, brs) , 5. 57-5. 60 (1H, m) , 7. 04-7. 06 (2H, m) , 7. 1 3-7. 1 5 (1H, m) , 
7. 34 ( IH, t, J = 8. 2Hz). 

25 ( f ) N— [1— [ (3-y^?.I^M ; E^W"» 7iI)H - 3- [ ( 
4-hU7JWn^f Jl/) 7i/^->] 7°Ot°JH - N- >«t 
t -7*^.'U i7r,)P 

7 e TttSnfcN- [ 1 - [ ( 3 - 'J^^)Vti)Vn=t^ JW^y) 7xX 
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)V] - 3 - t H u^^-fu k*;t-] - N-^?.)i'A;i'ns>is t - ^?.)kizf 

200mg (0. 5 6 romo 1 > JillSTf h 7 k F D 7 7 >' 2mL t'Jg^L , h'Jlf 
J1'7S >' 0. 14mL (1. Ommol) * Jo3.7£&, TkfcT.*^ > 7 JU * n )l- 7 o U J H 0.06 
mL (0. 63mraol) 3 0 ftmmW L- 7c „ S M f:: 7j< £ ;i , 7kJI£ 

9 A 30mg (0. 63mmol) iZ^m^MTN, N-^^f J^.^AJS F 2mL £}jn*_, 
7ja£T4- ( h U y.il-tu * 7x7— ;U HOmg (0.63mmol)©N, N - v 

10 xJl-cDN, N - v\-*^Jl-*.H<A7 5 h* $?£ * flQ gfiT £ 6 (~ — 8fe8fc# L 1t . £ 

A^OVFy'77^ (^\^^>: g^X^Jk 5 0:5 0 ) -lUDiSl, S 
m<t&Wl%: 243mg f#7c. 
15 'H-NMR (400MHz, CDCI3) <5 ppm : 1.390H, s), 2. 34-2. 47 (2H, m) , 2. 62 (3H, s 
), 3.02(3H,s), 3.11(3H.s), 4. 07 (2H, br s) , 5. 57 (1H, br s) , 6. 95 (2H, d, 1 = 8. 6H 
z), 7. 05-7.06 (2H,m), 7. 14-7. 1 6 (1H, b) , 7. 34 (1H, l f J=8. 1Hz) , 7. 54 (2H, d, J = 8 
. 6Hz). 

(g) ->**^;u#;k/t5 >wt 3- [i-^^7s;-3 - [ (4-hU7^ 
^jfspy 7 fufienfcN- [1- [ ( 3 -vtrjUDvn^-i 7x~ 

^] - 3 - [ (4 - h V 7 )V*U *<?)V) 7i/ + y] 7°D fcfA] -N-tf-n- 
*})l>rtS.>m. t -7*^)1 I7f;)V«ffi 6 d tRI«iCKJB*ff 

ft^«f7 : &;i/77XilT#fe. 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.54 (3H, s) , 2.58-2.65 (lH.i), 2.98 (3H 
,s), 2.98-3.07 OHj), 3.07 (3H, s) , 3.68-3.72 (lH.m), 4.01-4.05 (lH.m), 
4.31-4.34 (IH.m), 6.86 (2H, d, J=8. 7Hz) , 7.18 (IH, d, J=7. 4Hz) , 7.31 (1H, s 



20 



25 
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), 7.42-7. 50 (4H,m). 

MS (FAB) n/z : 397 (M+H) 4 . 

(mmm s ) 

5 ~J )Vn^>Wl 3- [3- (4- / h^y7iy^y) - \-^^)V7 

5 J y°U tfjl/] 7x-.fl/ XXxJl/ <«7Mb£*#^ 2-86) 

'H-NMR (400MHz, CDClj) (5 ppra : 2.50-2.57 (lH.m), 2.53 (3H,s), 2.93-3.0 
10 1 (1H,ijO ( 2.99 (3H,s). 3.08 (3H, s) , 3.57-3.61 (lH.m), 3.73 (3H, s) , 3.91 
-3.94 (lH,m), 4.32-4.35 (lH.m), 6.73-6.78 (4H. m) , 7.18 (1H, d, J = 7. 8Hz) , 
7. 34 (1H, s), 7. 41-7. 49 (2H,m). 
MS (EI) ra/z : 358 '(M)\ 

15 &mm9) 

if *7-)Vj3)VrtS. >m 3 - ( 1 -^f J - 3 - p-hJH )V^^-"ylfU \L 

)V) 7x.-)V IXfJl- lit (m^it^^om^ 2 - 8 2 ) 

4 -/?^7i;-j^ffl^, ^iffifj 7 f , g tra«t'sjt&*fr^aw^'&«i* 

7tii'7 7Xil/Tf fc 0 
20 'H-NMR (400MHz , CDC 1 3 ) 5 ppm : 2.24 (3H, s) , 2.53 (3H, s) , 2.53-2.58 (IH 
,m), 2.92-2.99 (lH.m), 2.99 (3H,s), 3.08 (3H,s), 3.56-3.62 (lH,m), 3.91 
-3.94 (lH.m), 4.32-4.36 (lH.m), 6.69 (2H, d, J = S. 4Hz) , 7.02 (2H, d, J=8. 4Hz 
), 7.18 (lH.d, J = 7.9Hz), 7.34 (lH.s), 7.39-7.47 (2H.m). 
MS (FAB) ra/z : 343 (M+H) *. 

25 

mmm 1 o ) 

*J t^Jlti )Vn^>m. 3 - [3 - (4-7D07x/ + y) -1-^.^75 
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4 - 2 a a y x j — )\<%ffl mt&M 7 f , g tm Uiz frVi g W 
T °E ,U- 77XiLTf7co 

'H-NMR (400MHz, CDC 1 3 ) a ppm : 2.53 (3H,s), 2.53-2.58 (lH.m), 2.94-3.0 
1 (lH.m), 2.99 (3H, s), 3.08 (3H, s), 3.58-3.63 (1H, n) , 3.94-3.96 (lH.m), 
5 4.30-4..33 (lH.m), 6.73 (2H, d, J=9. OHz) , 7.15-7.19 (3H.ni), 7.31 (IH.s), 
7.31-7.45 (2H,m). 

MS (FAB) m/z : 363 (M+H)\ 

(mmm in 

10 >Wt 3- [3 - ,(4-7;WD7i;*-» -l.-^^Jl/T 

(a) N — [1- [ ( 3 - *J tf-fotDVK^ 7iZJH - 3- (4 

- 7 □ 7 i 7 + -» 7*0 h" - N - ^ f Ikt >f XX 

15 4-7.)WD7x;-)^1UJIM7 f W* fcEJfc *ff V* B Wl*b£tt 

o 

'H-NMR400MHz, CDC 1 3 ) (5: 1.40(9H,s), 2. 30-2. 42 (2H, ra) , 2.6l(3H,s), 3.02 
(3H,s), 3. 11(3H, s), 3. 94-3. 98 (2H, m) , 5. 56 (1H, brs) , 6. 80-6. 84 (2H, m) , 6.9 
6 (2H, I, J = 8. 6Hz), 7.04-7.05 (2H,m), 7. 13-7. 15 (1H, ■), 7. 34 (1H, t , J = 8. 3Hz) . 

(b) ^)Vid)VnS. >m 3- [3- (4-7JWD7iM<» - 1 - ^ 

£%0J1 1 aTf6ntN- [1- [ ( 3 - >^^)Vts)Vn=E^ v) 7x' 

— JU] - 3- (4-7MD7iy+y) ^OhfJH - N-^f^*JPA5>|[ 
25 xX^;U^ffi^,IUSF!| 6 d tRlflltSrt?«:fT^lW^^'» i fe7 ; E 

)P7 77xi LTffc. 

'H-NMR (400MHz, CDC1 3 ) <5 ppm : 2.53 (3H, s), 2.53-2.59 (tH, m), 2.94-3.0 

5 (lH.m), 2.99 (3H,s), 3.08 (3H, s) , 3.59-3.63 (lH.n), 3.92-3.96 (lH.m), 
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4.31-4.34 ' (lH.n), 6.73-6.78 (2H,m), 6.91 (2H, I, J=8. 6Hz) , 7.18 (lH,d,J = 
6.7Hz), 7.32 (lH,s), 7.42-7.47 (2H,ra). 
MS (FAB) m/z : 347 (M+H) \ 

(mm 12) 

If .)^.)WU>i 3- [3- (4-7WD7i/^-» 
yyatf)l^] 7x-^ I7f^ (#l^{b£^#^t 2 - 2 ) 

( a ) N ^ [ 3 - (4-7WD7i;t'» - 1 - (3-t! ; D + ->7 x 
) 7°nH;i-] -N,-*f .U'#JI/A*$ t-7f,'P x^fJl' 

^MF'J 1 1 a "cM# £>ttfcN - [1- [ ( 3 - > * f )Vti)Vn^^ )llr*^) 7x 

- - 3 - ( 4 - 7 )l*a y x y =£->) 7d tf ;H — N - *f )Vti >m 

o 

'H-NMR(400MHz, CDCI3) (5 ppm : 1.41 (9H, br s) , 2.30-2.43 (2H.m), 3.97 (2 
H,br s), 5.52 (IH, br s), 5.98 (0.5H,br s), 6.40 (0. 5H, br s), 6.76-6.86 
(5H,m), 6.95 (1H, t , J = 8. 4Hz) , 7.21 (1H, t, J = 7. 8Hz) . 

(b) If J^;Wt5 >«E 3- [3- (4-7.WD7i;*y) 
)l/7 5 / 7°0 tr;U] 7xXJl< X Xf.)l' ttUfttt 

|t| fiiStf!) 12aTll6nf;N - [ 3 - (4-7.WD7i;+'» - 1 - ( 3 - fc 
H a^r->7 x-.il/) 7"n tf.JU] - N- ^fJl^ t-7*f.>U xXf.Jl' 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 0. SS (3H, t, J = 7. 3Hz) , 2.53 (3H,s), 2.52- 
2.59 (lH,m), 2.90-3.00 (lH,m), 3.25-3.31 (2H,ro), 3.57-3.61 (lH,m), 3.92 
-3.95 (lH.m), 4.30-4.34 (lH.m), 5.04-5.09 (lH,m), 6.73 (2H, dd, J=9. 0Hz, 4 
. 3Hz), 6.91 (2H, t, J = 9. 0Hz), 7.21-7.24 (lH,m), 7.36 (1H, s), 7.41-7.44 (2 
H,m), 9.88 (lH.br s), 10.22 (lH.br s) . 
MS (FAB) m/z: 347 (M + H)'. 
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(nmm 1 3 ) 

mWt 3- [3- (4-7.WD7i./+y) - 1 - * ^)VT 5 J 7° U 7 
x-Jl I7f^ C«jSfl2'&«l#* 2 - 4 ) 

5 (a) gm 3 - C 1 - (N - t-7'h+yA.)^-.^-N-^f^75;) - 
3- (4-7J^D7i;+-» 7*Dlf;H 7H.ll' I7f^ 

12a TftSnfcN- [ 3 - (4 - 7Jl/ta7i; - 1 - ( 3 - fc 

lOOmg (0. 27ramol) £ ^ Sit T v 5 ^ D D ^ ^ > lmL h U 5 > 

10 0. 045raL (0.32mmol)Rt^^7K»«S 0. 030mL (0. 32mmol) , 111:- Hfc}fJ$ 

Ctl^vU %f)Vti V J — (^\ + +>-> : SfflfiK 8 0:2 

0 - 7 5:2 5 ) <fc 0 M §Si L- , B W ft £tt Sr 98. 7mg »fc . 
15 'H-NMR(400MHz,CDCl,) 5 PPm : 1.40 (9H,s), 2.40 (3H, s), 2.34-2.57 (2 
H,m), 2.62 (3H, s), 3.97-3.99 (2H, n) , 5.54-5.87 (lH.m), 6.82 (2H, dd, J = 9 
.lHz,4.3Hz), 6. 94-6.83 (3H, m) , 7.02 (1H, d, J = 6. 2Hz) , 7.18 (1H, d, J = 7. 1Hz 
), 7. 36 (1H, t, J = S. 1Hz). 

20 (b) mm 3 - [ 3 - (4 - 7Ma7i/+-7) - 1 - ^7il75 J 7°u¥ 

mifoM 1 3 a T»Sn&HF!!! 3- [1- (N-t-7h^->^il^z.H'-N- 
- 3- (4-7WD7iy*y) tr;p] 7x~.H/ I7t 

25 

'H-NMR(400MHz,CDCl 3 ) 5 ppm : 2.28 (3H,s), 2.53 (3H,s), 2.51-2.60 (1H 
, m), 2.95-3.01 (lH,m), 3.56-3.61 (lH.m), 3.92-3.96 (lH.m), 4.35 (lH,br 
. s), 6.72 (2H, dd, J=8. 8Hz ; 4.3Hz) .. 6.91 (2H, I, J=8. 8Hz) , 7.16 (1H, d, J = 7. 7Hz 
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), 7.34 OH, s), 7.43-7.50 (2H,m), 9.97 (lH.br s). 10.30 (lH.br s) . 
MS (FAB) m/z: 318 (M + H) + . 

1 4 ) 

5 2, 2 - : J*=f-)\'~7u tT^->^ 3- [3-.(4-7J^D7i7^y) -1- 

^f.^jsyyDfjH 7xn;i, xt>t^ (tfii^fb^s^- 2 - 5 ) 

2 . 2 - v\*^;W7°p d U F£fflt^ ^JS^J 1 3 <i|!W;:j5[)&£f7^ 

gi$ffc^£7^;P7 7 7 i: L T#feo 

'H-NMR (400MHz. CDCI3) 5 ppm : 1.33 (s, 9 H) , 2.54 (3H,s), 2.48-2.57 ( 
10 lH.m), 2.96-3.01 (lH.ra), 3.55-3.59 (IH.m), 3.91-3.96 (lH.m), 4.32-4.36 
(IH.di), 6.73 (2H,dd, J = 9. lHz.4. 3Hz), 6.91 (2H, t, J = 9. 1Hz) 7.11 (lH,d,J = 7 
.1Hz), 7.30 (lH.s), 7.43-7.50 (2H,m), 9.98 (lH.br s) , 10.38 (lH.br s.) . 

MS (FAB) m/z : 360 (M + H)'. 

15 1 5 ) 

i? t^frft >m 3- [3- (4 - 7 P P 7x -;i/) -l-^fJl-7 5; 

7°p -y x7^;w m^it^m^n 2-13) 

7t^7 7 7 <t tlffc, 
20 . 'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.39 (3H, s) , 2.39-2.56 (3H, m) . 2.75 (1H 
,br s), 3.02 (3H,s), 3.12 (3H,s), 3.83 (lH.br s). 7.05 (2H, d, J=8. 3Hz) , 
7.20 (2H, d, .1 = 8. 3Hz), 7.17-7.23 (2H, m) , ' 7. 40-7. 49 (2H, n\) , 9.85 (lH.br s) 
, 10.25 (lH.br s). 

MS (FAB) m/z: 347 (M + H) \ 

25 

(^t&m 1 6 ) 

~J tl )V.n$ >m. 4 - [3 - (4-7OO7x/*>0 -1-^^JW75 

yT'Dbf^] 7x~^ XXr^ iSl (M^^t^mm^ 1 - 7 8 ) 
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(a) 3 - [N- ( t - 7* h*> t>)\ yfs-)V) -N-^f^;S y] - 3 - (4 

4-k h*P + y^>X7^rt 7 a~c i: |W] (' £ ft ^ i 

5 'H-NMR (400MHz, CDC1 3 ) <5 ppm : 1.51 (9H, s) , 1.91-1.98 (lH.m), 2.13-2.20 
(lH.m), 2.43 (3H,s), 3.02 (3H, s) , 3.10 (3H, s) , 3.48-3.58 (2H, ra) , 3. 74 ( 
lH.br s), 5.57-5.61 (IH.m), 7.10 (2H, d t , J=8. 6, 1 . 9Hz) , 7.28 (2H, d, J = 8. 6H 
z). 

10 (b) N - [1- [ (4 Jl/A^-f )V^r^-'y) 7xz.JH - 3- hF 

a * is 7° u ¥ - N- >WL X7f^ 

mmm 1 6 a -e» s n/t 3 - [n - ( t - 7 b * > -a - ?v) - n - ^ 9^1-7 

s;] - 3- (4-th* □^•>7i^ji') y'u mr>m ixfi^fl^ 

15 'H-NMR (400MHz, CDC1 3 ) <5 ppm : 1.40(9H,s), 2. 29-2. 44 (2H, m) , 2.60(3H,s), 
3. 01 (3H, s) , 3.l0(3H,s), 3.98(2H,br s) , 5.56(lH,br s), 6. 81 (2H, d, J=8. 8Hz 
), 7. 10(2H, d, J = 8. 5Hz), 7. 22 (2H, d, J = 8. 8Hz) , 7. 28-7. 30 (2H, m) . 

(c) y^^Jl/AjWtS>|g 4 - [3 - (4-?DD7i;^v') - 1 - * ^ 

20 Ji'7s;7DfjH ?x^;u ixf.^ 

1 6 bT-#StlfeN- [1 - [ ( 4 - )vn=E^ 7x 

- 3 - t h*b* ->^o -n - >r t-7*^;u 

25 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.51 (3H, s) , 2.51-2.59 OH,m) , 2.94-3.01 
(lH,m), 3.01 (3H,s), 3.09 (3H,s), 3.55-3.59 (lH.m), 3.91-4.13 (lH,m), 4 
.30-4.34 (lH.m), 6.71 (2H, d, J = 9. OHz) , 7.15-7.19 (4H, m) , 7.59 (2H,d,J=8. 
6Hz) . 
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IR(KBr) v^cnf 1 : 3430, 2942 2765, 2699, 1 725. 
MS (FAB) ro/z : 363 ([M+H] 4 ) , 332, 273, 242, 207. 

(mmm 1 7 > 

8 5 ) 

lHJ&fliJ 1 6 b T# <2.n7cN - [ 1 - [ ( 4 - v 5 * JPA^-f ;l/^- + ^>) 7 x 

- 3-tFo + i/7'Dlf.^] -N-^fjk*Jl'A'5>i t -7*5^1- XTs 
10 fJl'&^4 - h'J 7J^D^f^7l/-Jl^ffl^, Hfl^!) 7 f , g <h|Wl^CS 

je £ n ^ m m it m * 7 ^ a 777^11 n tz , 

'H-NMRUOOMHz, CDC1 3 ) 5 ppm : 2.52 (3H,s), 2.58-2.64 (lH.m), 2.99-3.0 
' 3 (lH.m), 3.01 (3H,s), 3.09 (3H,s), 3.64-3.68 (lH.m), 3.99-4.03 (lH.ro), 
4.32-4.35 (lH.m), 6.85 (2H, d , J=8. 7Hz) , 7.19 (2H, d, J = 8. 6Hz) , 7.48 (2H, d 
15 , J=8.7Hz), 7.59 (2H, d, J = 8. 6Hz) . 
MS (FAB) m/z : 397 (M+H)V 

(mmm is) 

y^fJ^'.ll'AS >m 4 - [3 - (4-^h+y7iM-» - 1 - t^JlT 

1 6 bT#£>*lfcN- [l - [ (4 ^ # A- A ^.H' 7x 
— - 3 - t H D^->"7°D tr;u] - N - ^ f>*)l//t5 >m. t-y'^)U X7s 

25 'H-NMR(400MHz, CDCIj) 6 ppm : 2.51 (3H, s) , 2.51-2.54 (lH.m), 2.92-2.9 
7 (lH,m), 3.01 (3H,s), 3.09 (3H,s), 3.53-3.58 (lH,m), 3.73 (3H,s), 3.90 
-3.92 (lH.m), 4.34-4.36 (lH,m), 6.72-6.81 (4H, m) , 7.18 (2H, d, J = 8. 4Hz) , 
7.60 (2H, d, J = 8. 4Hz). 



WO 02/059074 



PCT/JP02/00400 



- 145 - 

MS (FAB) m/z : 359 (M+H) 
(mmm 19) 

5?*9-)l>tl)VrtS. >Wt 3 - [l-7S;-3- (4-7,ll'tn7i/^» 7° 
5 Ph°;i/] 7i-f iXrJl' (#l^fb"&'tJ#^§ 2 - 6 5 ) 

(a) [1- [ ( 3 -v^^l/^A^-f )V**^) -3- (4-7 

SIT/t-^ASffll^ MtrnM 7 a~e £ |fOJIHc:SJfr£fT ^> @ GMfc 4£l £ # 
7Co 

10 'H-NMR (400MHz, CDC1 3 ) 6 ppm : 1 . 40 (9H, br s) 2.22 (2H,br s), 3.00 (3H, s 
), 3.09 (3H,s), 3.34-3.96 (2H.ni), 4.92 (1H, br s) , 5.18 (lH.br s), 6.81 
(2H,dd, J = 8. 8Hz,4. 3Hz), 6.95 (2H, t, J = 8. 8Hz) , 7.00-7.05 (2H,m), 7.21 (1H, 
d,J = 7.8Hz), 7.31 (1H, t, J=7. 8Hz) . 

15 (b) v^^)Vts >m 3 - [i-7s;-3 - (4-7^071;^ 
->).yptr.^] 7 x-> x7f* ^mm. 

^mm 1 9 aT#e>n7c [1- c ( 3 -v-^^.tuwt^.n-^ + v) 71-^ 

] - 3- (4-7A-tD7i;+-» 7"D tf;H AJkA'S >K XX 
20 /to 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.35-2. 39 (lH.ra), 2.69-2.74 (1H, m), 2. 8 
8 (3H,s), 3.04 (3H,s), 3.64-3.71 (IH,m), 3.91-3.96 (IH.m), 4.53 (lH.br 
s), 6.74 (2H,dd, J = 8. 9Hz, 4. 3Hz) , 6.90 (2H, 1 , J = 8. 9Hz) , 7.02 (1H. d, J=8. 0Hz 
), 7. 31-7. 39 (3H,di). S. 71 (3H, br s). 

25 

mmm 20) 

y^fJ|/7).)WU>l 3- [ 1 - 5 7-3- (4-7i^D7i/^ 

-» 7°Oh'JH 7i-* IXfJl' ( 0*1 iiMb 2 - 6 7 ) 
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(a) N- [1- [ ( 3 - i?*9-)V%)l'rt s E<1 )V** s s) 7xXJU] - 3- (4 

zKHHb^ h U 7 A 12mg (0. 28ramo 1) Clii,ITN , N-v^fJl^MJS H 
5 2mL*Sn*., Jk^T^lffil 9 aTf [1- t ( 3 - >^ &)\>ti )Vn^ 

)U**ris) 7 x.-)\>] - 3- (4-7WD7i^-» ^DtfJP] A^/t5> 
K t-7'f^ iXf^ lOOmg (0. 23mmol) ON, N - 5? * JI/*Jl/ A 7 5 F 
JRSrADA, 2 0 #M«#U&«3 ^flSX^JW 0. 022mL (0. 28ramol) S?TST t , £ 

10 7i< R tKIS«i**l[*T?i5fe^ L , ttTKWttt^ y * -> 9 A b fct*ETi!l * IS 

ilfc. :n^y | J*^^7Ai'DVh^77^- (^f>:»i[lf;K 
9 0 : 1 0 - 7 0 : 3 0 ) fc.kOttKL, 165^«S 63mgWc. 
'H-NMR (400MHz, CDC1 3 ) 5 ppm : 1.42 (9H, br s) , 2.39-2.47 (2H.ni), 3.01 (3 
H, s), 3.02-3.09 (2H, m) , 3.10 (3H,s), 3.96-4.05 (2H,m), 5.44 (lH.br s), 

15 6.82 (2H. dd, .1=8. 9Hz, 4. 3Hz), 6.96 (2H, t , J = 3. 9Hz) , 7.04 (1H, t , J=7. 9Hz) , 7 
.09 (lH.s). 7.18 (1H, d, J=7. 9Hz), 6.32 (1H, t, J«7. 9Hz) . 

(b) 5?^fMJWU>S 3- [l-Ifjl/7$y-3 - (4-7JWD7 
+ 77°ot°;P] 7xx;p i^r^ ±£E£i£ 

20 SK«j«2 0aTH5nfcN-l- [ ( 3 - if * ^)Vt3 )Vn^^ >» 7xX 

)U] -3 - (4-7Jl^D7i/+-» 7°Ot°;t-] -N-Xf l^.)l/U>i 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 1 . 46 (3H, t. J=7. 2Hz) , 2.60-2.65 (lH.m). 2 
25 .83-3.00 (2H,.m), 2.99 (3H,s), 3. OS (3H, s) , 3.06-3.11 (1H, ■) , 3. 5 2-3. 57 
(lH.m), 3.86-3.90 (lH.ra), 4.40 (lH.br s) , 6.71 (2H, dd, 1=9. 0Hz. 4. 3Hz) , 6 
.90 (2H, t, 1=9. 0Hz), 7.18 (1H, d, J = 7. 8Hz) , 7.37 (lH.s), 7.43 (1H,1,J = 7.8H 
z), 7.51 (lH.d, J = 7.8Hz) f 9.97 (lH.br s), 10.34 (lH.br s) . 
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tnmm 2 1 ) 

it^^fot) fortS >m 3- [3- (4-7MD7i/+y) - 1 - y°U¥fo 

7syy"n\^fo] y x.-fo ixt.H' «IH m^ik^m^t^ 2 - 7 3 ) 
5 1-3- Fy'urtyttm ^,£1&M 2 o tmU\zKfo%fi ^1 Wit&Vo&r ^fo 

y t y t l t m 7c o 

'H-NMR(400MHz, CDC 1 3 ) 5 ppm : 0. 90 (3H, t , J = 7. 4Hz) , 1.90-2.01 (2H, m) , 2 
.60-2.67 (lH.ro).. 2.72 (2H, t , J = 8. 1Hz) , 3.00 (3H,s), 3.08 (3H, s) , 3.07-3. 
15 (lH.m), 3.52-3, 57 (lH.m), 3.83-3.89 (lH.m), 4.36-4.40 (lH.m), 6.70 ( 
10 2H, dd, J = 8. 9Hz, 4. 3Hz), 6.90 (2H, t, J = 8. 9Hz) , 7.19 (1H, d, J = 7. 9Hz) , 7.37 (1 
H.s), 7. 43 (1H, t, J=7. 9Hz) , 7.51 (1H, d, J = 7. 9Hz) . 9.88 (lH.br s), 10.27 ( 
lH.br s). 

(mmm 22) 

15 V ^^fot) fortS ->m 3- [4- (4-7.H^D7i^H -1-^^75 

y-y^jii -y aL-fo x.y^fo mmm. (M^fc^wmn 2 - 2 5) 

( a) N- [ 1 - [ ( 3 - is foil fort^l fort* v) y x.-fo] - 3 -;t3r 
V-y°u\dfol -N-*^fofiforts >Wt t - y'^fo JLy^fo 

mmm 7 e-cmzntzN - [i- [ o -v^^foti fort*^ fo**i/) y^~ 
20 fo] - 3 - t H D^yya tf;i-] -N- t^fotiforts >Wt t - y'^fo i^f 

fo 200rag (0. 57raraol) ^tilgTv? n U * 7 > 3mL \zmB t — y DAgEt'J 
y-^A 320mg (0. 85mmol) £UP*., MWL~TI' — $LiM,1flr L fc„ ^mmmiZJL-^-fo 

5A^D7hy'77^ - (^+r-> : »i£X5P)K 80:20-60:40) t 
25 ctD^^b, gSMb-^tl^ 148mgt#fc, 

'H-NMR (400MHz, CDC1 3 ) <5 ppm : 1.48 (9H,s), 2.59 (3H, br s), 2.95-3.01 (2 
H,m), 3.02 (3H,s), 3.11 (3H,s), 6.02 (lH ; br s), 6.99 (lH,s), 7.05-7.08 
(2H,ni). 7.35 (1H, t, 1=7. 9Hz), 9.80 (lH,s). 
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(b) N— [1— [ ( 3 - iS*?frj3)l>rt*E:'( )V***s) 7i-iH - 4- (4 

-7Wd7i^) - 3 - ?7-~ )V] - n - * 9-)Vi3)vns. >» t-y^;i/ 

5 7k^iki- b U £ A 14mg (0. 3 lmmo I ) til^STf h7k K D !7 7 > lmL £r#n*. 
, (4 -7.)W^a^>v : JU) h U 7i-W7*^ £ A7*o 5 K llOmg (0.27mm 
ol)Of h7t Ka7 5>**«»*, 2 P$IWj*# L fc mmffiM 2 2 aT#5n 
&N -*5P;W-N- [1- (3 --FD7I-W -3-t^V7'nHM tt 
>m t-7~^)V I^f^ 72mg (0. 21mmol) £1)0*., £ 6 ClfiT 3 P#|HJ 

: Rilf 90:10-70:30) fc«fc0 8S(Hb, S «Ufc-&* * SOrag # 
fc. 

15 'H-NMR(400MHz, CDCI3) 6 ppm : 1.41 (4.5H,s), 1.48 (4.5H, s), 2.47-2.90 ( 
5H.ro), 3.01 (1.5H,s), 3.02 (1.5H,s), 3.10 (1.5H,s), 3.11 (I.5H,s), 5.61 
-6.51 (3H.m), 6.96-7.36 (8H,l). 

(c) N- tl - [ (3 - &*?)l>j3)Vr% : E<i frjr^is) 7x~M - 4 - ( 4 

20 -7^*071 = ^)- y f JH - n - ^ f >| t-7f;i i7f 

)V 

%tkW2 2 b'T#6tlfcN- tl - [ (3 - ^^^^TJjUA^E-f ^***>) 7x 

n;H -4- (4-7J^D7in,H0 -3-y^-;i/] - n - >f;^.)^t5 
>K X.7,?-)V 42mg (1. 3mmol) £ ;* ^ / -.11/ lmL IZfeM V , 5%.^ 

25* iomg *]bp^> -7K*«i«tT*«aT 1 p*ihj*#u&. mmzz&n- 

^it> : BKxfJk 90:10-75:25) \Z «fc U @«^«J* 

40mg#fc. <? a 
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'H-NMR(500MHz, CDC! 3 ) 6 ppm : 1.48 (9H,s), 1.60-1.69 (2H, n) , . 2. 53 (3H, b 
r s), 2.59-2.65 (lH.n), 2.69-2.75 (1H, m) , 3.01 (3H,s), 3.10 (3H, s) , 5.2 
3 (0.5H, br s) , 5.44 (0. 5H, br s) , 6.94-7.15 (7H,m), 7.30 (1H, t, J = 7. 9Hz) . 

5 (d) i?*7-)\si3)VrtS >m. 3- [4- (4-7WD7i^) -l-*? 

^mm2 2 ctrwsnfcN- [ 1 - [ (3 -p iin^^t iv***/) y x 

- ;H -4 - (4-7MD7I-W - 7*3^1-] -N - *?-)Vil)Vrt^ >ffi. 

t - y~j-)v ixfj^ffl^, $niffl6 d tmmizKjfc&n^Bmt&m&T*: 

10 .^7 T7 t LTftfc. 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 1.39-1.47 (lH.m). 1.52-1 . 60 (1H,b). 2.1 
S-2.27 (1H, m), 2.41 (3H, s) , 2.40-2.62 (3H, m) , 3.01 (3H,s), 3.11 (3H, s) , 
3.90 (lH.dd, J = 10. 5Hz,4.4Hz), 6.90 (2H, t, J = 8. 6Hz) , 7.02 (2H, dd, J = 8. 6Hz, 
5.5Hz), 7. 19 (1H, d, J = 7. 3Hz), 7.22 (lH,s), 7.41-7.48 (2H,m), 9.83 (lH.br 
15. s), 10. 16 (IH, br s). 

>-X^Jl/#.H/A$ >m 3- [3- (4-7JWD7i/+y) -l-*9-)V7 
S;7'oh'JH 7il.)l' X7tMU &Wti& (MTKik&'W&n 2 - 6 ) 
20 (a) N— [1— [ (3-y'IfJWJWt<;^ + -» 7ilM -3 - (4 

-7Wd7i; y°n tf.Ji/] -N-/f^*)pA5 >Bfc t-7"^;u 17 

**ftth'J.C'A 14mg (0. 32mniol) Cfi^STN, N-5>>fWA7S F 
ImL £iD*.> ft&T^Sfc^J 1 2 aTf#6tafcN- [ 3 - (4 - 7WD7i;^ 
25 -» -1- (3-kFD^->7i-JH y°U\±)l] -N- *?-)\stJ )l^S. >» 
X7fJl' lOOmg (0. 27mmol) CDN, N - >' * ;t'*.M/ A 7 S h'^JPA 
3 0#M«'#b, ^^tylf JWJWU >'S£ 7 □ U H 0. 04 ImL (0. 32mmol) £ 
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x^JW, 10:90) lUDISIl, g&tHfc-gr^fc 108ng»3t. 

'H-NMR (400MHz, CDC) 3 > (400MHz, CDC1 3 ) 5 ppm : 1 . 1 9-1. 28 (6H, m) , 1.40OH, 
5 s), 2. 31.-2. 44(2H,m), 2.62(3H,s), 3. 37-3. 47 (4H, m) , 3. 97-3. 99 (2H, m) , 5.56 
(lH.brs), 6. 81-6. 84 (2H, m) , 6. 96 (2H, t , J=8. 6Hz) , 7. 05-7. 1 1 (2H. ra) , 7.12-7. 
16UH,n), 7.34(1H, t, J = 8. 2Hz) . 

(b) i?If^*^/t5 >m 3- [3- (4-7WD7i/*y) - 1 - 
10 *)VT 3 J y°n IXfil' IIS 

mmm2 3 ax-m^ntzN- ti - [o-v'ifj^^/u-fM^-/) ?x 
- 3 - (4 - i/^y) trju] -n- *^;i/#;w\*3 >& 

15 'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 1.20-1.29 (6H, n) , 2.55 (3H,s), 2.55-2.6 
2 (lH,m), 2.98-3.04 (lH.m), 3.36-3.45 (4H,m), 3.59-3.64 (lH.m), 3.94-3. 
98 UH,m), 4.33-4.36 (lH.m), 6.74-6.78 (2H,m), 6.92 (2H, t, J = 8. 6Hz) , 7.2 
1 (1H, d, J = 7. 5Hz) , 7.34 (lH.s), 7.43-7.50 (2H,m). 
MS (FAB) tn/z : 375 (M+H) + . 

20 

(mm 24) 

vMV^DfJV^Jl'/UVi 3- [3- (4-7J^P7x7^y) - 1 - ;* 

f.)V7 5 7 7 , ot)n i7r^ mmm. m^it^m^ 2 - 9) 

5M V 7'o t?7U#JW\'3 □ U FZm^xnffiM 2 3 £EU*fc£jt?*fTH 

25 S»ft^«S7t;P777i"l/T*&. 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm ; 1.28 (12H, brs), 2.54 (3H,s), 2.54-2.59 
(lH,m), 2.95-3.02 OH,m), 3. 57-3.62 (lH,m), 3.92-3.99 (2H, m) , 4.05 (1H, 
brs), 4.32-4.35 (lH.m), 6.76-6.78 (2H,m), 6.90 (2H, I , J = 8. 6Hz) , 7.19 (1H 
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, dd, J=7. 9Hz, 1. OHz), 7.28 (lH, d, J = l . OHz) , 7.42 (1H, I , J = 7. 9Hz) , 7.49 (1H, 
• d, J = 7. 9Hz). 

MS (FAB) m/z : 403 (M+H)'. 

5 (mmm 2 5 > 

^frft »J >- 4 -%Jl'7$>m 3- [3 - (4-7WD7i;+y) 
^)IT 5 yy'a tfJl/] 7i-^ XXfA' (t^fb^'$l#^ 2 - 1 1) 

^E./P^JJ > - 4 - )^ □ U H^.S^THIW 2 3 i(WI^i;^^$ff^ 

10 'H-NMR (400MHz, CDCI3) 6 ppm : 2.53 (3H, s) , 2.53-2.59 (lH,m), 2.96-2.9 
9 (lH.m), 3.54-3.64 (5H t m), 3.74 (4H, d, J=4. 7Hz) , 3.93-3.95 (lH,m), 4.31 
-4.35 (lH,m), 6/72-6.75 (2H, m) , 6.91 (2H, I, J=8. 7Hz) , 7.19 (1H, d, J = 6. 9Hz 
), 7.35 (IH.s)., 7.42-7.46 (2H,m). 
MS (FAB) ra/z : 389 (M+H) + . 

15 

(mmm 2 e ) 

V' ^^)V^-^rtl )VA^>m O- [3- [3- (4-7.lWD7iM'» -1 

J-)vy 5 J 7° a t?;i'] 71-W x^^.n^ (0J^ib£^#^ 2 - 1 

2 ) 

20 fJl/ft*A7tS a 'J K^ffi^T^M^!l2 3 i(5ltI('R^^ff ^ I 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.55 (3H, s) , 2.55-2.63 (IH, m), 2.99-3.0 
2 UH.b), 3.33 (3H,s), 3.43 (3H,s), 3.62-3.68 (lH.m), 3.91-3.95 (lH,m), 
4.33-4.37 (lH,m), 6.72-6. 75 (2H,m), 6.90 (2H, 1 , J = 8. 7Hz) , 7.11 (lH,d,J = 
25 7.8Hz), 7.26 (lH.s), 7.47 (1H, t , J = 7. 8Hz) , 7.53 (1H, t , J = 7. 8Hz) . 
MS (FAB) m/z : 363 (M+H) \ 

(mm 2 7 ) 
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i?>f^*Jl'/tS>B 3- [ 1 -y,^)l/7S J - 3 - [ (4-HJ7,H^D 
*^;10 7i/ + ->] 7°Pt°JU] XXx.H- (^!]*{fc^'#J## 2 

-14 2) 

^M^J7 g-ct#e»n7cv?,-<^n-*;i//\^ >i! 3- [ i -^ji'-s. j - 3 - c 

5 (4 - h 'J 7;l/^"0 7x/^->] 7°dtf;i<] 7i-^ IXf l^ffl^ 

'H-NMR (400MHz, CDC1 3 ) 5 ppm : 2.64 (3H,s), 2.64-2.74 (lH,m), 2.87 (3H 
,s), 2.95-3.05 (1H..D1), 3.00 (3H,s), 3.09 (3H, s) , 3.64-3.70 (lH.m), 4.04 
-4.13 (lH,m), 4.29-4.31 (lH,m), 6.81 (2H, d, J=8. 5Hz) , 7.22 (lH,m), 7.30 
10 (1H, s) . 7.38 (1H, d, 1=7. 7Hz), 7.43-7.50 (3H, m) . 

MS (FAB) m/z : 411 (M+H)\ 

(«#!) 2 8) 

^^Jl* >m 3- [ 1 - y7f.ll/75 7 - 3 - (4-7.)^D7x; 

15 *->) 7°ntf.)H 7xx;|/ xxrMtS (#il^fb^'^#^ 2 - 1 3 2) 

^JS#"J 1 1 b tH^&y/f ;U^;U/\'5 3- [3- (4-7JWD7I 

/**->) - 1 -*?-)l75. J ?U M)V} 7xX.H- X7N^.'l/£ffl^> 3 ch 

'H-NMR(400MHz, CDC1,) <5 ppm : 2.63-2.68 (4H, m) , 2.87 (3H, s) , 2.92-3.0 
20 1 UH,m), 3.01 (3H,s), 3.10 (3H, s) , 3.54-3.60 (lH.m), 3.95-4.13 (tH,m), 
4.28-4.30 (lH.ra), 6.67-6.70 (2H, m) , 6.91 (2H, I , J = 8. 6Hz) , 7.23 (1H, d, J = 
7.8Hz), 7.32 (lH.s), 7.39 (1H, d, J=7. 8Hz) , 7.45 (1H, t, J = 7. 8Hz) . 
MS (FAB) m/z : 361 (M+H)'. 

25 (mmm 2 9 ) 

y^f.'K*JV;U>l 4- [l-y/fJl/75;-3- [ (4-h'J7Ma 
*?-)V) 7iy+->] 7°DfJI/] 7iZ^ X7sx.'l/ (f!l^^^^#^l 
-14 2) 
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&1fcmm!ftz>tl1ti?*9-)l'%)Vrt$>WL 4- [ l-/f^75 J - 3 - [ 

'H-NMR(4Q0MHz,CDCl 3 ) <5 ppm : 2.61 (3H,s), 2.72-2.75 (lH,m), 2.91 (3H 
5 ,s), 2.96-3.02 (IH.m), 3.02 (3H,s), 3.10 (3H,s), 3.58-3.63 (lH.m), 4.03 
-4.06 (IH.m), 4.27-4.31 (IH.m), 6.81 (2H, d, J = 8. 5Hz) , 7.23 (2H, d, J = 8. 2Hz 
), 7.49 (2H, d, J = 8. 5Hz), 7.57 (2H, d, J = 8. 2Hz) . 
MS (FAB) m/z : 411 (M+H) \ 

io imrnm 3 0 > 

? * )V ft )V K S. >Wt 4- [3- (4-7WD7i;+-» - 1- *?-)V7 
$y7*atiH 7xn;i/ xxt)1^ ill (0iJjjMb^ 1 - 7 5 ) 

HMflil 1 6 b TH6n/tN - [1- [ (4 - i^^l^JUA^r-r )V**-is)"7 x 

- 3-tF □ ^r>-y □ t?;u] - n - * 3=-.a'#;u/t5 t - zf=?)V 

15 fMtf4-7^t0 7x;-J^I^,iSi7 f, g fcHtKfcjEl&fcfT^B 
W^«7€^7 7XtLT#fe. 

'H-NMR(400MHz,CDCI 3 ) <5 ppm : 2.46-2.60 (lH,ro), 2.51 (3H,s), 2.92-3.0 
1 (IH.n). 3.01 (3H,s), 3.09 (3H,s), 3.53-3.59 (IH.m), 3.90-3.94 (lH.ro), 
4.33-4.34 (lH,m), 6.70-6.73 (2H, m), 6.91 (2H, t , J = 8. 7Hz) , 7.18 (2H.d,J = 
20 8.6Hz), 7.60 (2H, d, J=S. 6Hz) . 
MS (FAB) m/z : 347 (M+H)'. 

(mmm 3 1 > 

P )l>^5. >m 4- [l-y^f.)l/75;-3 - (4 -7 )V*WJ x J 

25 *~>) 7"nt!W 7 x - JU IZf.^ 1-13 2) 

^j&SfSJ 3 0 T?H Stt&S** f)^^A*5 >S£ 4 - [ 3 - (4-7WD7i/ 

- 1 - ^f)l/7S J 7°U .tr;i/] 7i-Jl' iXfi^H^ UltifctfiJ 3 
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'H-NMR (400MHz, CDC 1,) <5 ppm : 2.54-2.69 (lH,m), 2.60 (3H, d, .1 = 4. OHz) , 
2.85-2.96 (lH,m), 2.91 (3H, d, J = 4. OHz) , 3.02 (3H,s), 3.11 (3H,s), 3.47-3 
. 52 (lH,m), 3.94-3.96 (lH.m), 4.27-4.30 (lH.m), 6.66-6.70 (2H,m), 6.92 
(2H. t, J = 8. 6Hz), 7.23 (2H, d, J-8. 1Hz) , 7.58 (2H, d, J = 8. 1Hz) . 
5 MS (FAB) m/z : 361 (M+H) + . 

(mm 32) 

y/f.)k*Jl'A'$>S 3- [3- (4-7MD7IZJ1/) -l-^f)175 

y:/nt°;H 7i-^ ixt^ i&mm. (m^it^^m^ 2 - 1 ) 

'H-NMR(400MHz, CDCI3) 8 ppm : 2.39 (3H,s), 2.34-2.54 (3H,m), 2.70-2.7 
8(lH,m), 3.02 (3H,s), 3.12 (3H, s) , 3. S0-3. 87 (lH.m), 6.91 (2H, t,J = 8.4H 
z), 7.07 (2H, dd, J = 8. 4Hz, 5. 6Hz), 7.17-7.24 (2H, m) , 7.40-7.49 (2H,m). 
15 MS (EI) m/z: 331 (M + H)\ 

(JUSSF'J 3 3 ) 

>■ t^ft-tl A-n^yW. 4- [3- (4-7MD7i-Jl') -1-^3^75 

'H-NMR (400MHz, CDC1 3 ) 6 ppm : 2.37 (3H, s) , 2.33-2.54 (3H, m) , 2.69-2.7 
8 (lH.m), 3.03 (3H,s), 3.12 (3H, s) , 3.85 (lH.br s) , 6.88-6.96 (2H,m), 7 
.01-7.08 (2H,m), 7.22 (2H, d, J = 8. 6Hz) , 7.52 (2H, d, J = 8. 6Hz) , 9.79 (lH.br 
25 s), 10. 12 (1H, br s.h 

MS (FAB) m/z: 331 (M + H) + . 



(mmm 3 a ) 
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■*J*?-)V13 >W. 3- [4- (4-i7 00 7x-JI/) 

y'^-)l] 3L7s7~ )V Ml (fljiHb 2 - 2 6 ) 

2 2 a Ttf 6 ftfc N - [ 1 - [ ( 3 - > : * ^ ^ A* * -f >l ^ * v) 7 x 

n;i<] - 3 -^y-ya tfjio - n-^^ams >» t-y^;u ixt 

$12 2 b~d tW«tSlS*ff UBWfl:^**^*^^ 7-7. £ UTtffCo 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 1.40-1.48 (lH.ra), 1.58-1.66 (lH,m), 2.2 
0-2.28 (lH.m). 2.42 (3H, s) , 2.40-2.57 (3H.ni), 3.01 (3H,s), 3.11 (3H,s), 
3.94- (lH.br s), 6.99-7.28 (6H,m), 7.44-7.52 (2H.ni), 9. 77. (1H, br s) , 10 
10 . 15 (lH.br s). 

(mmm 3 5 ) 

v^f;wji'/u>i 4- [4- (4-i7oo7i-;i/) - 1 - ^f^7 = y 
x7sf.ii/ (#)^fb-&^#*f 1 - 2 6) 

15 mmm 1 6 bn-mztitzN - u- [ (4 -s^^ji-^jkA^-rju^v) yx 

— ;P] - 3 - t KO + '>7*D t°;i'] - N-^fW^/U t-7'fJl' 17 

y^JlRXJ 3 - * h + ->7i / — JPRtf ( 4 - £ □ □ ^ >S?;iO h U 7x^*7 
A7 □ U H*ffll>^*E«»J 2 2 iH«C£j6*frV>BWfb£4&S7 ; E;i':7 

20 l H-NMR(400MHz,CDCl 3 ) 6 ppm : 1 . 38-1.58 (2H, m) , 2.20-2.26 (lH,m), 2.3 
9 (3H,s), 2.3S-2.62 (3H,ra), 3.01 (3H. s) , 3.10 (3H. s) , 3.90 (lH.br s), 6 
.99 (lH.d, J=8.4Hz). 7.06 (1H. d, 1 = 6. 9Hz) , 7.11-7.24 (4H,m). 7.52 (IH.d.J 
=8.4Hz), 9.77 (lH.br s). 10.15 (lH. br s) . 

25 cmmm 3 6 > 

i?*5-)\'%))'rtS>Wt 4 - [3 - (3-^ h^y7i7+y) -1-*^)VT 
= J ZfU tf;U] 7I-J1- X7ff (fy*-fb^«iJ#fl-l -87) 

Sfcjfcm 6 bT»SttfcN- [1- [ (4 - )V**f-zs) 7 x 
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ZJH - 3- t FD + ->7'n \d)\<] - N - ^ ^JU*;PA'S yffi. t - 7*^^ XX 

^.)n^t/ 3 - * h + ->7i y -.'t'^ffl^, mmm i f > g tisiatcs^^^^g 

'H-NMR (400MHz, CDCIj) (5 ppm : 2.52 (3H, s) , 2.52-2.58 (lH.m), 2.92-3.0 
5 0 (lH,m), 3.00 (3H,s), 3.09 (3H,s), 3.55-3.60 (lH.m), 3.75 (3H, s) , 3.91 
-3.96 (IH.m), 4.32-4.36 (lH.m), 6.36-6.38 (2H,id), 6.47 (1H. dd . J = 8. 9Hz, 1 
.9Hz), 7.11 (1H, t, J = S.9Hz), 7.18 (2H, d, 1 = 8. 6Hz) , 7.60 (2H, d, J = S.'6Hz) . 
MS (FAB) m/z : 359 (M+H)*. 

io immm 3 7 > 

7)1' fifths. >Wt 4- [3- (2-^^y7i;*y) -1-*7)V7 
- JU] - 3 - h H a t?.JU] - N - *7)lti )in* >Wt t-7'7)l- 

15 f ji'Rtf 2 - ^ h + 7 x ; - ;i^ ffl ^ , 7 f , g tmmizjxm&fr 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.56 (3H,s), 2.56-2.62 (1H, m) , 2.85-2.8 
9 (IH.m), 3.00 (3H,s), 3.09 (3H,s), 3.86-3.93 (lH,m), 3.90 (3H,s), 4.08 
-4.11 (lH.ra), 4.43-4.46 (lH.m), 6.81 (1H, d, J = 7. 9Hz) , 6.86-6.91 (2H,m), 
20 6.95-6.98 (lH.m), 7.18 (2H, d, J=8. 6Hz) , 7.59 (2H, d, J = 8. 6Hz) . 

MS (FAB) m/z : 359 (M+H) \ . 

3 3) 

V*7)\fh)Vn 5 >Wt 4 - [3 - (3-i7D07x/+y) 
25 J7°U¥)l] 7^-)V IXt^ i&%kiM. (M^it&'Mmn 1 - 7 9 ) 

( a ) [ 3 - (3-7DD7i;+y) - 1 - [ ( 4 - v 5 y )lt> )V A^E < )l ^ 
7x~;L-] 7°Dh°;H -N-y 7)l<fi)l^$ >m t-7'7)V X.7T1V 
ftffomi 6 bT#£*lfcN - [1- [ (4 - V tJ-lVtDVn^-i IVjrS-i') 7 x 
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rJV] - 3 - t H o ^ v--7°D t: )V] - N - *7)\>ft J|//t5 >H6 t~7*9Ml/ XX 

, H-NMR(400MHz,CDCI 3 ) 5 ppra : 1.41 (9H, s) , 2. 30-2. 4 1 (2H, m) , 2.60(3H,s) 
5 , 3.02(3H,s), 3. 10(3H, s), 4. 00 (2H, brs) , 5. 54 (1H, brs) , 6. 77 (1H, dd. J = 8. 2, 
2.4Hz), 6.86-6. 93 (2H,m), 7. 10 (2H, d, J = 8. 6Hz) , 7. 18 (1H, I, J=8. 2Hz) , 7.28-7 
. 30(2H, m). 

'(b) •>^5 : )ktil//\'S>| 4 - [3 - (3 D D7xy ^>') - 1 - > 
£ HE til 3 S a T# 6 nfc [ 3 - (3-^nD7x/^r-» - 1 - [ ( 4 - S?* ^ 

^T^A'^-nu:*^ >o 7 ;u] zfu \£)v] - n - * jwu >^ t - 

7^ til # 7C o 

15 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.52 (3H,s), 2.52-2.61 (lH,m), 2.93-3.0 
5 (lH.m), 3.00 (3H,s), 3.09 (3H, s), 3.55-3.60 (1H, ra) , 3.92-3.97 (lH.m), 
4.31-4.35 (lH,m), 6.68 (1H, dd, J=8. 1Hz, 2. 1Hz) , 6.78 (1H, I , J = 2. 1Hz) , 6.9 
0 (1H, dd, .1=8. 1Hz. 2. 1Hz), 7. 14 OH, L J = 8. 1Hz) , 7.19 (2H, d, J = 8. 5Hz) , 7.60 
(2H,d, J = 8.5Hz). 
20 MS (EI) ra/z : 363 (M+H) + . " 



(mmm 39) 

5** J-frtDVKS. >m 4- [3- (2-i?D07i/ + -» -l-/f.^75 
y^otfJU] 7i-JP IXt^ (HSft^ftSf 1-8 0) 

25 HMtflll 6 bTf#'5tl7cN- [1 - [ (4 - V toft )VOr*i/) V x 

X ] — 3 — k H □ ^ >' 7° □ t° -N-^^J^JL'/tS >^ t-7*^A- XX 
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'H-NMR (400MHz, CDC1,) 6 ppm : 2.55 (3H, s), 2.58-2.65 (1H, m) , 2.98-3.0 
6 (lH,m), 3.00 (3H,s), 3.08 (3H, s) , 3. 59-3. 65 (Hi, a), 4.11-4.16 (lH.m), 
4.44-4.48 UH,m), 6.75 (1H, dd. J = 8. 1Hz, 1 . 3Hz) , 6.87 (1H, Id, J = 8. 1Hz, 1 . 3H 
z), 7.13 (1H, td, J = 8. 1Hz, 1. 6Hz), 7.17 (2H, d, J = 8. 6Hz) , 7.33 (1H, dd, J = 8. 1H 
5 z, 1.6Hz), 7.66 (2H, d, J = 8. 6Hz) , 9. 90 (1H, br s) , 1 0. 20 (1H, br s) . 
MS (EI) m/z : 363 (M+H) + . 

(MffiM 4 0 ) 

)VK5. >Wt 4 -( 1 -^fJI/7S J - 3 - p-Ml-f )\,ibr-**/"7u y> 

io )v) 7i-* ixf^ t&mm {mmt&m&m - & 2) 

mmmi 6bi?#enfcN- ci- [ (4 - v**^;i<*k^\*^ .^3-*->) ?x 

^.aO - 3 - t H □ y^P tf.nO - N- ^f;^;^t5 >» t-^^JP X7s 
X^R^'4 -^^7i/-J^ltJ, &tt50!l7 f, g £R«KlJRjfc£fTV*BW 

15 'H-NMR(400MHz, CDC 1 3 ) 5 ppm : 2.24 (3H,s), 2.46-2.54 (IH.n), 2.51 (3H 
,s), 2.95-3.00 (lH.m), 3.00 (3H,s), 3.09 (3H,s), 3. 52-3. 5S (lH.m), 3.90 
-3.94 (lH.m), 4.33-4.37 (lH.m), 6.68 (2H, d, J = 8. 5Hz) , 7.01 (2H, d, J = 8. 5Hz 
), 7.17 (2H,d, J = 8. 5Hz), 7.61 (2H, d, J = 8. 6Hz) . 
MS (EI) m/z : 342 (M) ( . 

20 

(MMffl 41) 

s J*3-)V1l >m 4 - [3 - (4-i7DD7x/+>» - 1 - V*?-)V7 

S;7"ofJl'] 7 IXfMtl ($l^fb-£t»#^ 1 - 1 3 5 ) 

HBStfiJ 1 6 dT»5nfc5?/W;i//t5 >m 4 - [3 - (4-^DD7i7 

25 *->) - i- ^f;P7$;7pt;n 7.1-^ ixfi^i^> £ttfti3&H 

'H-NMR(400MHz,CDCl 3 ) 6 ppm : 2.60 (3H,s), 2.64-2.68 UH.n), 2.90 (3H 
,s), 2.90-2.98 (lH.m), 3.02 (3H,s), 3.11 (3H,s), 3.50-3. 54 (lH.m), 3.95 
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-3.98 OH.ra), 4.26-4.28 (lH.m), 6.67 (2H, d, J=8. 9Hz) , 7. IS (2H, d, J = 8. 9Hz 
), 7.23 (2H,d, J = S.5Hz) , 7.59 (2H, d, J=8. 6Hz) . 
MS (EI) m/z : 376 (M) 4 . 

(»#J4 2) 

s^^i/^uuns ym., 4 - [3- (4 -i? U U 7xn;U) - 
7'DtfJU] 7xZjl XXfiP tft&tft (^J^^^^l#^l-1 3) 

■H-NMRUOOMHz.CDCl,) 6 PPm ' 2.37 (3H, s) , 2.31-2.53 (3H,n), 2.68-2.7 
9 (lH,m), 3.03 (3H,s), 3.12 (3H..s), 3.84 (lH.br s) , 7.03 (2H, d, J = 8. 2Hz) 

7.20 (2H..d, J=S.2Hz), 7.22 (2H, d, J = 8. 1Hz) , 7.52 (2H, d, J = 8. 1Hz) , 9.85 ( 
1H, br s), 10. 15 (lH.br s) . 

MS(EI) m/z: 347 (M + H)\ 

(^SS^J4 3) 

yj<fJ^JWU>i 4- [3- (2, 4-^MD7i^-» - 1 - * 
^75 y y D tT X7xTJV ttt (#J*fc1^#^ 1-10 1) 

^«i6bT#5nfcN- [l - [ (4 - s;*^#jw\^^**v-> 7* 

xJl-RD^, 4 - x7)WD 7 x / — V»» 7 f , g <h 1^ til:: £ 

tf l» @ #Hfc-£#l £ 7 fE 7 7 7 i Ltifc o 

'H-NMR (400MHz, CDC1 3 ) 6 PP«n : 2.52 (3H. s) . 2.50-2.61 (IH.i), 2.92-3.0 
5 (IH.i), 3.01 (3H,s), 3.09 (3H,s), 3.58-3.67 (lH.m), 4.02-4.08 (lH.m), 
4.33-4.40 (IH.m), 6.67-6.85 (3H, m) , 7.19 (2H, d, 1 = 8. 6Hz) , 7.63 (2H,d,J = 
8. 6Hz) . 

MS (FAB) m/z: 365 (M + H)\ 
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(*lfifl4 4) 

*5-)Vh)Vn 5 >m 4 - [ 3 - (2-i70D-4-7JWD7x;+y) - 
1 - *9-)l7 5 y y □ t!;i0 7i-il- I7r^ ( 0S 5Mb £ & # # 1 - 1 

0 6) 

5 £%0H'l 6bti^fcN- [1- [ (4 - V ^^)VfJ )Vn^i^ 7x 
x;i/] -.3 - k H □ k°Jl-] -N-^fW^S >& t-^^.'W XX 

fJkR"J'2 -&un- 4 - 7iWD7i;-l^fli, ^Stfil 7 f , g tmffilZ 

'H-NMR (400MHz f CDC1 3 ) (5 ppm : 2.54 (3H,s), 2.55-2.65 OH, m) , 2. 95-3. 0 
10 7 ClH.m), 3.00 (3H,s), 3.09 (3H, s) , 3.55-3.65 (IH,m), 4.05-4.12 (lH.m), 
4.38-4.45 (lH,m), 6.71 (1H, dd, J=9. 1Hz, 4. SHz) , 6.83-6.89 (lH,m), 7.10 ( 
IH, dd, J=8.0Hz, 3.0Hz), 7.18 (2H, d, J=8. 6Hz) , 7.64 (2H, d, 1=8. 6Hz) . 
MS (FAB) m/z: 381 (M + H) + . 

15 (.nmm 45) 

v 5 * Z-frtDVn* >ffi. 4- [3- (4-7t?^7i./*y) -l-*?-)VT 

s;7'nt!A] 7 zlzdv x^f.Ji' Mi m^it^m^n 1 - s 9 > 

1 6 b'T»6nfcN- [1- [ (4-y^?j^.)l-A ( t^.)|^*y) X x 
^]-3-kFD + -/7'Dlf;i/]-N-^? : JWJW$>t t-7*^;w XX 
20 T)VBi.Xt4 - 7tf^7i / -;USrffl^, HJgffil 7f, g £H#te£jfc*fT^ a 

'H-NMR(400MHz, CDCI3) 6 ppm : 2.52 (6H,s), 2.52-2.66 (lH.m), 2.97-3.0 
7 (lH.m). 3.01 (3H,s), 3.09 (3H,s), 3.63-3.73 (lH.m), 4.00-4.08 (lH.m), 
4.30-4.38 (IH.m), 6.82 (2H, d, J = S. 9Hz) , 7.19 (2H, d, J = 8. 6Hz) , 7.59 (2H, d 
25 , J = 8.6Hz), 7.87 (2H, d, J = 8.9Hz). 
MS (FAB) m/z: 371 (M + H)\ 



6) 
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i^^^Jl'AJl'/U^R 4 - f 3 - ( 2 , 4-yi/DD7iMy) - 1 - * 5=" 
Jl'TS.O'D'tfJl'] XXrA' (fliSMfc^ft*^ 1 - I 0 7) 

*Kfll6bTft5nfcN- Cl- [ (4 - V^J-A-jj Jl/A'^-f^^-^v) 7x 

- 3 - t H o + y^D tr.'P] - n - * 3-)Vhh>n^ >m t-y'9-)P XX 
5 t-)i-iblz$2, 4 -*j>? □ d y -)i<*m^. mi&M i f , g iipiti^sts^ff 

'H-NMR (400MHz, CDC1 3 ) 6 ppra : 2.53 (3H,s), 2.55-2.66 (lH.m), 2.95-3.0 
7 (lH,m), 3.01 (3H,s), 3.09 (3H, s), 3.55-3.65 (lH,m), 4.07-4.13 (lH.m), 
4.36-4.45 (lH.m), 6.67 (1H, d, J = S. 8Hz) , 7.10 (1H, dd, J = 8. 8Hz, 2. 5Hz) , 7.1 
10 8 (2H. d, J=8. 6Hz), 7.33 ( 1H, d, J = 2. 5Hz) , 7.64 (2H, d, J = 8. 6Hz) , 10.05 (2H, b 
, r s'). 

MS (FAB) ra/z : 397 (M + H)*. 

(SfcfcflM 7 ) 

15 . v ^ 5 >Wt 4 - [ 3 - ( 3 , 4 - V 9 □ P 7 x J ^ >■) - 1 - 

)vt 5 j 7°uz)V\ 77xx.n- ixtji- mm^. (m^it^mm^ 1 - 1 1 0) 

HJEFd 1 6bttl5nfcN- [1- [ (4 - v^3\^#.^A^-f Jl-t^y) 7 x 

- 3 - t h'D + ->7'D t?;i^] - N-^f >m t-y^-Ji- it, 
x.'H5:^3, 4-y^DP7i;-)^in, miMM 7 f\ g trnffiizfrmzft 

20 ^m&Mk&mzT^ivy 7 *£\sxmtz. 

'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 2.51 (3H,s), 2.57 (IH.br s), 2.98 (lH,b 
r s), 3.01 (3H, s), 3.10 (3H,s), 3. 52-3.62 (lH.m), 3.90-3.98 (IH.di), 4.3 
1 (lH,br s) , 6.66 (1 H, dd, J = 8. 8Hz, 2. 8Hz) , 6.88 (1H, d, J = 2. SHz) , 7.20 (2H, 
d,J = 8.1Hz), 7.27 (lH,d, J=8. 8Hz), 7.59 (2H, d, J=8. 1Hz) , 9.93 (lH,br s), 1 
25 0. 30 (1H, br s) . 

MS (FAB) m/z: 397 (M + H)\ 

(£tMM 4 8 ) 
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>Wt 4- [l-^f^75;-3 - (4-zhD7iM>' 
) 7°U\Z)V] 7H.ll' XXfJI' tttttt («ift$*f^l-92) 
(a) N- [1- [ (4 - *S* s ?)Vtl)Vrt : E'1 JW**^) 7xZJH -3 - (4 

5 .'l- 

h 'J 7irjl/*7, ^ ^ > 420mg (1. 6mmol) ^IflSTr h 7 t F D 7 7 > 4nL 
4 0X7 , /^3!lM>*i'lf;k/h;H>»l([ 0.7UL (1.6ramol) 
IJ)D^> lfil?3 O^fljUtl, 4 h □ 7 x y — ;p 190mg (1. 4mmol) &1Xi%. 

> 3 o#rai*#b, K^T-mmm 1 6 bTHsn&N- 1 1 - [ u-v^^u 
10 rt^n^eo**^) 7izji/] --3 - t K d + v'7*d hf.;i/] -N-*^;i'#;u 

A*5>^ t-y^.'l- X7>x.a-400mg (I. lmraol) &An*., $ 6 (3 5 l$|BJJjlt# L jfc 

A^7Af u-?Y>?y7<< — (s\**3r> : SIlf.H', 50:5.0) J: t> 
15 HSb, B«Hb£4feS 392Bg#fc. 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 1.39(9H, s), 2. 39-2. 49 (2H, m) , 2.60(3H,s) 
, 3.02(3H,s), 3.11(3H,s), 4. 1 1-4. 1 3 (2H, n) , 5. 60 (IH, br s) , 6.95 (2H, d, J =9 
.1Hz), 7. 11 (2H, d, J = S. 6Hz), 7. 27-7. 31 (2H, ra) , 8. 20 (2H, d, J = 9. 1Hz) . 

20 (b) V *?-)Vti A-n^ >m 4 - [l-^fj|/75;-3 - (4-~hD7x 

;*y) yatf;t] .7i-.ll- i^fJP mm^ 

m&ffl 4 8a e> n/c n - [ 1 - c '< 4 - v * ^)vts A-n^-i ~>) 7 x 

-;H -3 - (4-zhD7iy*y) 7°atf;V] -N -*5-)V%)VK$. >m. 

25 .)b7 7Xiltf£. 

'H-NMR (400MHz, CDC1,) 6 ppm : 2.52 (3H, s), 2.62-2.66 (IH.m), 3.01 (3H 
,s), 3.01-3.10 (IH.m), 3.10 (3H,s), 3.72-3.75 (IH.m), 4.07-4.11 (IH.m).. 
4.29-4.32 (IH.m), 6.86 (2H, d, J=9. 2Hz) , 7.20 (2H, d, J = 8. 4Hz) , 7.59 (2H, d 
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, J = S. 4Hz), 8. 15 (2H, d, J=9. 2Hz). 

IR(KBr) v„ aJ cm-' : 3430, 2941 2756, 2698, 2446, 1724. 
MS m/z : 374 (M+H) \ 

5 (mmm 49) 

'J ^^)V-tl )in 5. >m 4- [3- (4-75;7iM-» - 1 - * fJb7S 

y-7°Pt°;H 7x~.n/ xt^^ 2^M (Wift^tiiif 1-9 5) 
( a ) N - [3 - (4-7$ J 7 x. J is) - 1 - [ ( 4 - v 5 * ^Jl-*/ ^A'^E-f 

ju^-^vO 7nii'] 7°Dt°;n -n-^^;1'^a-.a*5 >@£ t -7'^;i- xxt- 

10 

^1M4 8 aTtl^ntN- [1- [ (4 — V ^ ^ )V il )V )^^z ^ JV^r^ -> ) 7 x 
XjU] - 3- (4r-hD7i/*y) 7°atf;U] - N - ^^-JUtf JPA'S 
t-^^-A- iXf JH.13g / — A- llmL 5%A°^v 

ttit &'Mi* 820mg rf,£r B i L T#fcc 
111 jS :146~149°C 

(b) v^Jl/ft^AS >M 4 - [3 - (4-7^7i/4-» - \~^^ 

20 a-t 5 y 7°p t: ;u] 7x-ji/ ixt.^ immm. 

mmm 4 9 a t# e> n/t n - [ 3 - ( 4 - x 5 / 7 x / >-> - 1 - [ ( 4 - >- 
y 5\>ktj ,>u a ^ -r )V3r*cis) 7xx;H 7°aif^] - n - y. ^-.iiti )Vrt 5 >@£ 
t-7'5 1 .^ ixfi^i^ fus^ 6 d tmmizKfozfri^mmit&ydZ'r*: 

25 'H-NMR(400MHz, DMS0-d6) <5 ppm : 2.27-2.36 (lH.ni), 2.3S (3H, s) , 2.60-2 
.62 (lH,m), 2.90 (3H, s) , 3.03 (3H,s), 3.61-3.63 (IH.m), 3.94-3.96 (IH.m 
), 4.38-4.41 (1H, m), 6.92 (2H, d, J = 8. 8Hz) , 7.19-7.25 (4H, m) , 7.55 (2H, d, 
J = 8.6Hz). 
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MS (FAB) ro/z : 344 (M+H)\ 

(mmm so) 

i? *7)Vfi )l>rt$. >Wt 4- [3- (4-7tf^7577i^y) - 1 - * 
5 5 / tr;H 7s=^ I7f^ tttttt (W*flS^*#^l-9 7) 

(a) [3- (4-7t7Jl7$y7i;+-» -1- [ (4 -SM^fcJWI 

USStfiJ 4 9 a T» n^c N — [ 3 - (4-75 / 7iy + ->.) - 1 - [ ( 4 - 'J 

io ^^aji-nt-r ;i-^^->) 7i-W 7*0 kjio -N-^^;i/^.H'/t5 >» 

XX^^lOOmg (0. 23minoI)*^*^a£T tT U i? > lmL *S 
7Kim 0.026mL (0. 2Smmol) £1)n A, IIT'3 O^fplWlfc. 
*3tai»*»tt*J0A, TKI^Smx^iPTiiiil, 0. 5 «j£tftB?7ic 

15 mzmzvfzo c n§ y 'j * 7 a ^ n 7 h y 7 7 ^ - (nsjif )P) kj: 

OfllSt, g 6?Hfc-§r%£ 106mg #7Co 

'H-NMR (400MHz, CDC1 3 ) <5 : 1.43(9H,.s), 2. 32-2. 43 (2H, m) , 2.61(3H,s), 3. 
01(3H,s) f 3.10(3H,s), 3. 97 (2H, brs) , 5. 52 (1H, brs) , 6.22(lH,s), 6.27-6.31 
(2H,m), 7. 03 (1H, t, J = 8. OHz), 7. 09 (2H, d, J = S. 5Hz) , 7. 29 (2H, br s) . 

20 

(b) >' *?-)Vt) )l)t~i>W. 4- [3- (4-7tf.H'7S;7iMy) - 

i-^7^7S/7°DtMH 7x-;u ixf.^ 

mmM5 0 a-cm*>nrc [3 - (4-7tf^75/7i;^y) - l - [ (4 

25 t-7^)u xx^^&m^. mmm6 d tmmzKm^n^m^iit^m^T'E 

Jk777tLTifc. 

'H-NMR(400MHz, CDCI3) 6 ppm : 2.13 (3H. s), 2.43-2.53 (lH,m).. 2.47 (3H 
,s), 2.8S-2.90 (lH.m), 3.01 (3H,s), 3.10 (3H, s) , 3. 57-3. 62 (1H, m) , 3.87 
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-3.89 (lH,m), 4.32-4.34 (lH,m), 6.71 (2H. d, J = 8. 7Hz) , 7.18 (2H, d, J = 8. 1Hz 
), 7.26-7.35 (2H,m), 7.59 (2H, d, J=8. 1Hz) , 7. 63 UH,s). 
MS (FAB) m/z : 386 (M+H) 4 . 

5 (mifoM 5 1 ) 

i/Xf-JlftfrrtS. >Wt 4 - [3 - (3t^PD7i; + -» - 1 -V *9-.)\sT 
5 J 7°D t°;l<] I7f^ t£mi£ (W*-fb^*#^ 1 - 1 3 6) 

£%0J 3 S bT#6nfcy^fJkti;i'A'$ 4 - [3 - (3-^DD7i7 

3fv) -l-^?.)V7Sy7°Df;U 7i-Jl' IZfi^lU, 0!J 3 £ |W] 

io «K:jErts«:fTV» ^mt&m&T^zfrj 77, t vxntzo 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.60 (3H, brs), 2.60-2.71 (IH.m), 2.88-2 
.97 (IH.m), 3.02 (3H,s), 3.11 (3H f s), 3.49-3.55 (IH.m), 3.96-4.00 (lH.m 
), 4.24-4.29 (IH.m), 6.64 (1H, ddd, J = 8. 4Hz , 2. 2Hz, 0. 8Hz) , 6.74 (1H, t , J = 2 . 
2Hz), 6.92 (1H, ddd, J = S. 4Hz, 2. 2Hz, 0. 8Hz), 7.15 (1H. t , J-8. 2Hz) . 7.23 (2H, 
15 d,J = 8.7Hz), 7.57 (2H, d, J = 8. 7Hz) . 
MS (FAB) m/z : 377 (M+H)*. 

(mmm 5 2 ) 

*J / ^-)ltl)Vn 5 >Wt 4 - [ 3 - (2-^DD7i/+y) - 1 - v ;* ^ A- 7 

20 5y7'DfjH ^ xnju xxfA' Jt^it (m^it&wmm - i 3 7) 

^ 1^ 3 9 T'f ^ nfc y ^ Jl' A 5 >®[ 4 - [3 - (2-i7DD7i/ + 

5/) - 1 -*&-)l>7S. J 7'D t: )V\ 7 1-^ £%0iJ 3 

'H-NMR(400MHz, CDC1 3 ) 5 ppm : 2.58 (3H,s), 2.69-2.77 (lH,m), 2.90-3.0 
25 0 (4H,m), 3.01 (3H,s), 3.09 (3H,s), 3.47-3.53 (lH,m), 4.13-4.17 (IH.m), 
4.32-4.35 (IH,m), 6.73 (1H, dd, J = 7. 9Hz, 1 . 3Hz), 6.89 (1H, td, J = 7. 9Hz, 1 . 3H 
z), 7.15 (1H, td, J=7. 9Hz, 1. 6Hz), 7.20 (2H, d, J = 8. 7Hz) , 7.34 (1H, dd, J=7. 9H 
z, 1.6Hz), 7.66 (2H,d, J=8. 7Hz). 
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MS (FAB) m/z : 377 (M+H) 

(mmm 53) 

is >m 4- [ 1 - *.?-)V7 5. J - 3 - (3-ifD7i;+-> 

5 ) 7°Dtf;H 7i-.l IXtJI/ 1-9 4) 

(a) N — [1- [ (4 - y/^j^Jl'/tt^ )l-**>-) :7xX.H/| - 3- (3 
-X hD7i J y°a tf.JP] - N - ^fJ^;|/AS t -7*^.H- I7f 

)\> 

16b T#S*lfcN- [ 1 - [ (4 IV^^^t )V**is) 7 x. 

, H-NMR(400MHz,CDCl 3 ) 3: 1.40(9H,s), 2. 39-2. 48(2H, n) , 2.61 (3H, s) , 3.0 
2(3H,s), 3. 1K3H, s), 4. 09-4. 1 5 (2H, m) , 5. 63 (1H, brs) , 7. 11 (2H, d, J=8. 6 Hz) , 
15 7. 230H, d, J=8. 2Hz), 7. 3 1 (2H, d, J=8. 6Hz) , 7. 43 (1H, t , J=8. 2Hz) , 7. 72 (1H, s) 
, 7. 83<lH,d. J = 8. 2Hz). 

(b) ~J * ^ )\< ft )V .n >m 4- [ 1 - ^)V7 5 J - 3 - (3-^hD7i 
7^->) 7°nt 0 ;H 7i^Jl/ i^fA- till 

20 %m.m 5 3 a T# Sttfctt - Cl- [ (4-y7fik''jM : £^M^-» 7i 
XJH - 3- (3--FD7i;+y) 7*DW] - N - * ^Jl/* Jl/A 5. >g£ 

o 

'H-NMR (400MHz, CDC1,) 5 ppm : 2.53 (3H, s) , 2.64-2.67 OH, id), 2.96-3.0 
25 9 (IH.m), 3.00 (3H,s), 3.09 (3H, s) , 3.70-3.74 (lH,m), 4.06-4.10 UH,m), 
4.32-4.36 (lH.m), 7.15 (1H, dd, 1=8. 2Hz, 2. 4Hz) , 7.21 (1H, d, J=8. 4Hz) , 7.3 
9 OH, I, J=8. 2Hz), 7.59 OH, s) , 7.60 (2H, d, J=8. 4Hz) , 7.80 (1H, dd, J = 8. 2Hz 
, 2.4Hz). 



WO 02/059074 



PCT/JP02/00400 



- 167 - 

MS (FAB) m/z : 374 (M+H) 4 . 

(mmm 5 4 ) 

4- [3- (3, 4-y7JWP7i;*-» - 1. - ^ 

5 *)\'T 5 y 7°d tf;u] 7i-;i- 177^ (Wi^Mf 1-102) 

1 6 bTt#e>tlfeN- [ 1 - [ (4 - v 5 ^ ^)Vtl)in^z-( )ljr*zs) 7x 
-Jl'] - 3 - k F □ + y 7°D t" JH - N - ^ f jK* A* 5 >t t - 7 ^ )V X7 
7,ilRtf3, 4 - i/7)Vjrn y x J —jl&m IdflStfiJ 7 f , g <h ft ft tc R J& *■ 
■fr ^ Bmtk&W&T^Jl? 7 7 t LTifc. 

10 'H-NMR(400MHz, CDC 1 3 ) <5 .ppm : 2.52 (3H,br s), 2.55-2.62 (lH,m) f 2.92- 
3.02 (lH.m), 3.01 (3H,s), 3.10 (3H, s) , 3.52-3.59 (lH.m), 3.89-3.95 (1H, 
m), 4.28-4.35 (lH.m), 6.45-6.51 (lH.m), 6.61 (1H, ddd, J = 1 1 . 9Hz, 6. 6Hz, 2. 2 
Hz), 7.00 (lH.q, J = 9. 4Hz), 7.19 (2H, d, J=8. 5Hz) , 7.59 (2H, d, J=S. 5Hz) 9.93 
(1H, br s) , 10. 30 (1H, br s) . 

15 MS (FAB) m/z : 365 (M + H) \ 

&mm 5 5 ) 

i?^f^)^5>i 4- [3- (4-^DD-3-7WD7i;^y) - 
1 - ^f^7S yy'a fcf;i/] 7 x x )V l^fJI/ tttttt <0i5Ub£<ft#* 1 - 1 
20 0 4 ) 

$kfcm 1 6 bTHSnftN- [1- [ (4 - ^^^;UA.)UA ,; &-f ;i/^-^->) 7x 
X.M/] - 3 -k Ho *->7°P tfJH - N-^f)^;MS >m X-7'^)V X7 

r)vx.&4 - 7 □ □ - 3-7^tD7i;-j^i^, 2ij£0u 7 f , g tmmiz 

25 'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.52 (3H,br s), 2.51-2.62 (lH,m), 2.91- 
3.04 (lH.m), 3.01 (3H,s), 3.10 (3H, s) , 3.53-3.62 (lH.m), 3.90-3.98 OH.' 
m), 4.27-4.34 (lH,n)", 6.52-6.55 (lH,m), 6.60 (1H, dd, J = l 0. 7Hz, 2. 7Hz) , 7. 
18-7.25 (3H,m), 7.59 (2H, d, J=8. 3Hz) ,9.94 (IH.br s), 10.32 (lH.br s). 
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MS (FAB) m/z: 381 (M + H) 4 . 

(mmm 5 6) 

V ^^)Vt) )Vn^.ym. 4- [3 - (4-y7/7i/ + y) - 1 - > ?.^7S ■ 

5 y;/ok;u] 7 x x ;i- i^f.* (00 5* -ft; l - 9 l ) 

uss^ii i 6bt#enfcN- [l- [ (4 - v ^fj^^/tt-f 7x 

n.)l'] - 3 - k HD=^i/-/DtfJH -N-^^.'V* t-7*^)W XX 

x;i/R£*'4 - k H P^->^> V— h U HMfil 7f, g tHfllKlKJfaS 

10 'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.51 (3H, br s), 2.55-2.68 (Iff, m) , 2.95- 
3.05 (lH,m),' 3.01 (3H, s) , 3.10 (3H, s) , 3.64-3.72 UH,m), 3.98-4. 07 (1H, 
m), 4.25-4.35 (lH.m), 6.84 (2H, d, J =8. SHz) , 7.19 (2H, d, 1 = 8. 3Hz) , 7.53 (2 
H, d, 1 = 8. 8Hz) , 7.58 (2H, d, J = 8. 3Hz) 9.96 (1H, br s), 10.36 (lH.br s). 
MS (EI) m/z: 354 (M + H) 4 . 

15 

(mmm 5 7 > 

$?*5-)V-to)Vn 5 >Wt 4- [3- (4-7ot7i;+y) - l- /f^7S 

j-fuMM 7 x x a- jlz^ji t&mm. 1-81) 
mmm 1 6 b-ctsftfcN- c 1 - [ (4 - v * =?■ a-* )i n^-i >v* * 7x 
20 -til - 3 - k hd + s/^d k;p] -n-^^;u^;u/\*5 >Wt t-7>.^xx 

xA-RDU -yot7i; — .JUSrfflU, ^JEF'J 7 f, g i H&KKJfc £fr B ft 

'H-NMR (400MHz, CDC 1 3 ) <5 ppra : 2.51 (3H,br s), 2.52-2.62 (lH.m), 2.92- 
3.03 (lH,m), 3.01 (3H,s), 3.09 (3H,s), 3.53-3.61 (IH.n), 3.88-3.97 (1H, 
25 m), 4.28-4.38 (lH.m), 6.66 (2H, d, J = 9. 0Hz) , 7.18 (2H, d, ]=8. 5Hz) , 7.31 (2 
H, d, 1=9. 0Hz) , 7.59 (2H, d, J=8. 5Hz) 9.91 (lH,br s), 10.22 (lH.br s). 

MS (FAB) m/z: 407 (M + H) 4 . 



WO 02/059074 



PCT/JP02/00400 



-169- 

(mmm 5 8) 

9 J * f-)Vtl )Vn $>m 4 - [3 - (4-7 )l*U - 2- * ^)Y> 7i7 + >) - 

ii) '- 

5 mmmi 6 btusnfeN- [i - [ (4 - u-^^^tDvn^^ 7x 

n;n -3 -h Ha^rS/^D tf;H -N-/fW)WU >B£ t-7*3-)V IT, 
T^URtf 4 - 2 -^fil/7i;-i^|U, 7f, g £ PUSS £ 

'H-NMR(400MHz, CDC1 3 ) 5 ppm : 2.19 (3H, s) , 2.51 (3H, br s), 2.53-2.63 
10 (lH,m), 2.93-3. 03 (lH.m), 3.01 (3H, s), 3. 09 (3H, s), 3.54-3.62 (lH,m), 3 
.89-3.97 (1H, in), 4.28-4.37 (lH.nt), 6.53 (1H, dd, J=8. 7Hz, 4. 5Hz) , 6.73 (1H 
, Id, J=8. 7Hz,3. 0Hz), 6.82 (1H, dd, J=8. 7Hz, 3. 0Hz) , 7.19 (2H, d, J=8. 5Hz) , 7. 
60 (2H, d, J = 8. 5Hz) 9.94 (IH.br s), 10.32 (1H, br s). . 

MS (FAB) ro/z: 361 (M + H)\ 

15 

(mmm 5 9). 

>W. 4 - (1 - ^^)i-7 5 7-3 - m- h -> Zf P fcJ 

,ao 7 xn;u xxf^ i£f?±£ (#l^fb^t»#-sf 1 - 8 3 ) 

3U£0!I 1 6bTH6ntN- [1- [ (4 - is )in=E-( 7x 

20 - 3 - t hd + ^dk^] -n-^5 l A'^.)1'.a*5 >m t-7'^^xx 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.28 (3H, s) 2.52 (3H,s), 2.48-2.60 (IH, 
m), 2.90-3.03 (lH,m), 3.00 (3H,s), 3.09 (3H,s), 3.53-3.61 (lH,m), 3.89- 
25 3.97 (lH.m), 4.32-4.40 (lH,m), 6.56-6.62 (2H,m), 6.73 (1H, d, J = 7. 6Hz) , 7 
.10 (1H, t, J = 7. 6Hz), 7.18 (2H, d, J=8. 5Hz) , 7. 6 1 (2H, d, J=8..5Hz) , 9.93 (lH.b 
r s) , 10. 25 (IH, br s) . 

MS (EI) m/z: 343 (M + H)\ 
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(*ft«6 0) 

y^fjt*^ns>-i 4- [3- (3., 4-> , ^f;V7i;^-» - i - ^ 
;P7 5 y tr;u] 7x-^ ixfil' ^Sf^ (flis-ft^*** 1-114) 
5 nmm 1 6 b t#6 tifeN- [1- c (4-s?^?;i'*;u;t : E<;i'*^-» 7x 
r^]-3-tFo^i/7'nt , il/] -N-^fj^;w$>8 t-y^jP 
fJHtf3, 4-y^f^7i;-J^fflli, il037 t\ g & IS « Kl JE J6 * fr 

'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 2.15 (3H,s), 2.18 (3H, s), 2.51 (3H, br s 
10 ) f 2.45-2.58 (lH,m), 2.87-3.00 (lH.m). 3.00 (3H,s), 3.08 (3H,s), 3.48-3 
.57 (lH.m), 3.86-3.94 (lH.m), 4.34 (lH.br s), 6.51 (1H, dd, J=8. 2Hz, 2. 6Hz 
), 6.59 (1H, d, J=2. 6Hz), 6.95 (1H, d, J=8. 2Hz) , 7.17 (2H, d, J=8. 6Hz) , 7.60 
(2H, d, J = 8. 6Hz) , 9.90 (lH.br s), 10. 24 (1H, br s). 

MS (FAB) m/z: 357 (M + H)\ 

15 

(mmm en 

y^f.)K*;KA*5>S (R) -4- [3- (3-7DD7i;+-» - 1 - * 

f;p7 5 / 7°p tf;i-3 7i-jp ixf.^ mmm. («jj*fb£4&#* 1 - 7 9 ) 

( a ) ( R ) - 3 - t -7* h + y.t 7 - 3 - (4-kFD + y7i 

20 7'Dk , t>t ^^JU I^Til 

Tetrahedron: Asymmetry, 1991, 2, 183 ICflBtt 3 tit V> J; -? T£ J$ 1/ 
& (R) -3-757-3 - (4 - t FD^-/7i-W 7°P t!^>K 5^1- 

25 LTflfc. fc*S, ^*tt*OW3eiCtty^f tMtfllttSO CHIRALCEL 0D 77 
5A*fflVifcHPLC (^ + t> : 'f V7°DH^7Jl/n-)l/ = 95: 5) SrfflV^fc. 
lit * : 1 3 0 ~ 1 3 2 °C 
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(b) (R) - [1- [ (4 -v\*^#7UA'^'f.H< :**>•) 7I-JH -3- 

mmm 6 i a tn^nfc (r) - 3 - t -y h^->Aj^-ji-7 5 y - 3 - (4 

'H-NMR(400MHz, CDCI 3 ) <5 ppra : 1.51 (9H,s), 1.92-1.97 (lH,m), 2.14-2.2 
0 (lH.ra), 2.43 (lH.br), 3.01 (3H,s), 3.10 (3H,s), 3.51-3.58 (2H, m) , 3.7 
3-3.77 (lH.br), 5.57-5.59 (lH.m), 7.10 (2H, d, J = 7. 7 Hz) , 7.28 (2H, d, J = 7. 7 
Hz). 

10 

(c) (R) - [3 - (3-i7nD7z7 + -» -1- [ (4 - V * ;W1 
^^Jl** v) 7 3:=-)]/] ^ntTJH *J)l^$>m t -7*^)1 IXtJI- 
^mm6 1 bTHStlfc (R) - [1- [ (4 ->' ^T-A'tiA'n^i )IJT*>) 
7 3L-)l] - 3 - t h'D + y7"D tf )l] ^.H-AS >Wt t - 7*3^U XX^Jl/S.tX 

15 3-^PD7i7-)l^.l^^I^7 f iilnltmS^^fT^ a.eMb^^^t#fc 

o 

'H-NMR(500MHz, CDC 1 3 ) 5 ppm : 1.41 (9H,s), 2. 34-2.44 (2H,m), 3.02 (3H, s 
), 3.11 (3H, s), 4.00 (2H, br s), 5.54 (2H, br s), 6.78 (1H, d, J=8. 1Hz) , 6. 
89 (lH,s),'6.94 (1H, d, J = 8. 1Hz), 7.12 (2H, d, J = 8. 4Hz) , 7.17 (1H, t , J = 8. 1Hz 
20 ), 7. 29 (2H, br s). 

(d) (R) -N- [3- (3-i7DD7x;+y) -1- [ (4-v '*^)Vtl 
)V.n=^^ .)U^-=^v) 7i-.^3 7"U\d)V] -N-^?.JL^.)k/U>l 

25 7KSHfc^ h 'J «7 A 1.75g (40mmol) iCg^^^TN, N-y^^J^il'ATS K 3 
OmL ZUutl. frttT^MM 6 1c Ti# £*l7c (R) - [3 - (3-^D7i7 
*vO -1- C (4 - v-^^-'U^.^A^-l- ;l-^4'>) 7 x 7'D tTJU] 
AS>^ t-7'9 1 ;!/ 17 7^ 7.00g (16mmol)CDN, N - v * ^Jl/sfc 7U A 7 5. 
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K 3 0 ftf&Wfr V, # V> T 3 it * 9- )V 1.9mL (30mrool) ^Mtl , ^StC 

ftTKRl^iaSl** * TSt^b, & tK Sift m V y *^$ATtt*l-/S&»JET»Ji* 

, 9 5:5- 8 5:1 5) DffiSSU Iftft^ttS 6. 14g#fc. 

"H-NMR (400MHz, CDC I ,) 6 ppm : 1.41 (9H, s) , 2.35-2.44 (3H,s), 2.60 (3H 
,s) 3.02 (3H,s), 3.10 (3H,s), 4.00 (2H,br), 5.54 (lH.br), 6.78 (lH,d,J = 
8.3Hz), 7.10 (2H, d, J = 8. 4Hz) , 7.18 (1H, t , J = 8. 3Hz) , 7.29 (2H.m). 

(e) V *^)Vt) JW^S. >ft (R) - 4- [3- ( 3 - 7 p a 7 x / * >) - 

i -/f)P7 5 / 7'ot?;H 7i-^ ixfii' mssm 

3iJ£01J 6 1 d T» & tlfc (R) -N- [3 - (3-7DD'7i;+y) - 1 - [ 
( 4 - v * ^)\>t> ;WX=E-f Jl'^r^rv) 7x-JH 7'n tf JH - N - * ^- .Jl/A 

"H-NMR (400MHz, CDC 1 3 ) 5 ppm : 2.52 (3H, s) , 2.52-2.61 (lH.m), 2.93-3.0 
5 (IH.m), 3.00 (3H,s). 3.09 (3H,s), 3.55-3.60 (lH,m), 3. 92-3. 97 (1H, m) , 
4.31-4.35 (lH.m), 6.68 (1H, dd, J = 8. 1Hz, 2. 1Hz) , 6.78 (1H, 1 , 1=2. 1Hz) , 6.9 
0 (1H, dd, J=8. 1Hz, 2. 1Hz), 7.14 (1H, I , J = 8. 1Hz) , 7.19 (2H, d, J=8. 5Hz) , 7.60 
(2H,d, J=8.5Hz). 
MS(EI) m/z: 363 (M + H)* 

6 2) 

(R) - 4- [3 - (4-^DD7iM-» - I - * 

^)vr $ j y°n 7i-^ i^ff mmWi m^iksm&n 1 - 7 s ) 

Hi«6 lbti&nfc ( R ) - [ 1 — [ (4 -^^.H/^JW^-f v) 

- 3 - t fp + ->7°o tr;n. #;wts t - 7'^;u i^f^W 
4-70071 y — 6 1 c ~ e tpg*cjRjcsfT^a»^'&«i 
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'H-NMR(400MHz, CDCI3) 8 ppm : 2.51 (3H,s), 2.51-2.59 (lH.m), 2.94-3.0 
1 (lH.m), 3.01 (3H.s), 3.09 (3H,s), 3.55-3.59 (IH, m) , 3. 91-4. 1 3 (lH.ro), 
4.30-4.34 (lH.m), 6.7 1 (2H, d, J = 9. 0Hz) , 7.15-7.19 (4H.ni), 7.59 (2H,d,J = 
5 S.6Hz). 

[a] D 22 +72 (c 0.37, CHC1 3 ) 

ylfJl^JkA'? >Wt 4- [3- (4-^DD7x;*-'» - 1 - ^f 5 
10 J-7u\d)V\ y auZL)V xXtJI' (^!l^'fb-&tl#-^ 1 - 7 ) 

(a) N- [3 - (4 - >7 O □ 7 x / *->) -1- (3 — b HO^y7x-^) 
7*Dtr;i<] - N - ;< 5^1/ # ;W\' 5 t-y'fJV IXf^ 

ilMHcti^nfe [ 3 - (4--i/DD7i;+y) - 1 - [ ( 4 - V X ?■ 
)Vt> )Vn=E^( )V**~is) 7i-JH yDtf.)U] -N-^fj|/A^/U>t t- 
15 7>;U x^^)P^ffll^ *ifiW6 b £ra«CEJ6*fTV>@Wfc'&«ft*#fc. 

'H-NMR (400MHz. CDC1 3 ) <5 ppm : 1.41 (9H, s) , 2.29-2.39 (2H,m), 2.57 (3H, s 
), 3.97 (2H.br s). 5.21 (lH.br s) , 5.51 (IH.br s). 6.79-6.82 (4H,Di), 7. 
17 (2H, d, J = 7. 4Hz), 7.22 (2H, d, J = 8. 9Hz) . 

20 (b).yX^.lk*.lWt5 >'l 4 - [3 - (4 - O D 7x7 - 1 - 

6 3a lM# >b ilfzN — [ 3 - (4-^DD7x/^v) - 1 - ( 3 — t H 

d + ->7i-;h 7°ptf;i/] - n - > ^.n^Ji-ns >$? t -y^.^- i^fM 

25 'H-NMR(400MHz, CDC1 3 ) 5 ppm : 1.18-1.27. (6H,m), 2.50 (3H,s), 2.49-2.5 
8 UH.m), 2.94-3.01 (lH.m), 3.34-3.45 (4H,m), 3.54-3.59 (lH.m), 3.90-3. 
96 (lH.ro), 4.32 (lH.br s). 6.71 (2H, d. J=9. 2Hz) . 7.17 (2H. d, J = 8. 9Hz) , 7. 
19 (2H, d, J = 9. 2Hz), 7.59 (2H, d, J=8. 9Hz) , 9.95 (lH.br s) , 10.31 (lH.br s) 
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MS(EI) m/z: 391 
(M + HV 

5 (mi&W6 4) 

is* ^)VtS)Vns. >ft 4 - [3 - (3-7$;7iy + y) -l-^f,»P75 

y 7xr.;p ixt^ 2m^ti: 6) 

(a) N — [ 3 - (3-75; 7x7 - 1 - [ (4 - v-^Jl-ftA'A'^-r 

.^^-^->) 7x-.>i/] ^okMH -N-^^.a-.^^/is >» t -7^;i- xt.? 1 - 
10 ;i/ 

^lMi#iJ 5 3 a T 6 tt 7c N - [1- [ ( 4 - 5? 7 =?)VJl )V )V^^- ->) 7x 

-3- (3--hD7x;#-» 7°d£;H -N- ^^.n^^A's >-m 

t -7^;P I7f)^ll^ m&M4 9 a iEUIUljRJfc&fT V> 1 £ £ # 

15 - 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 1.41 (9H, s) , 2.16(3H,s), 2. 28-2. 33 (1H, m) 
, 2.34-2.47 (lH,m), 2.60(3H,s), 3.02(3H,s), 3. ll(3H,s), 3. 98--: . 06 (2H, m) , 
5. 52(lH,brs), 6. 62 (1H, d, J=6. 7Hz) , 6. 99 (1H, brs) , 7. 08-7. 1 2 (3H, m) , 7. 1 9 ( 
1H, t, J = 8. 2Hz) , 7. 27-7. 33(2H, m) 

20 ( b ) i? * ^ )Y- tDin^ym. 4 - [3 - (3-7577x7* ->) - 1 - f 

)V7. 5 7 7° a tf JH 7x- A- I7t.II' 2^15^ 

^JSFO 6 4 a T# £> nfc N — [ 3 - ( 3 - 7 5 7 7 i7 * v") - 1 - [ ( 4 - v 
7 ^.n^.H^.n^-r ;i/^-*->) 7xx;i/] 7 a t°;i/] - N - * g^ft ;w\*5 >i£ 

25 )l'7 7 7i:l/tff: 1 

•H-NMR (400MHz, DMS0-d6) 6 ppm : 2.28-2.39 (lH,m), 2.39 (3H, t , J = 5. OHz) 
, 2.59-2.64 (lH,m), 2.90 (3H,s), 3.03 (3H, s) , 3.56-3.63 (lH,m), 3.90-3. 
95 (lH.m), 4.38-4.42 (lH.m), 6.66-6.75 (3H,m) f 7.19-7.27 (3H, m) , 7.56 ( 
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2H,d, J = 8.4Hz) . 

MS (FAB) n/z : 344 (M+H) *. 

e^mm 6 5 ) 

*j*?:)vi3)vrt$ >m 4- [3- (3-7tw$;7i;^-» -1-^ 

W5 / tf;n 71=^ I^f^ (^J^-(b^^#^ 1-98) 

(a) r_ 3 _ ( 3 -7tf^7S;7xydr-» - 1 - C (4 - v * ^ ^ # ^ A 

££0*6 4 ati&nfcN- [3- (3-7S;7iM-» - 1- [ (4-5? 

(b) v*=P^#;W15>f£ 4- [3- (3-7tfHSy7iM"» - 
^ - ^ ^jl'7 5 7 7°D t'.'H 7 XXrJl' iSI 

Hfi6 5 aT»S*l& C3 - (3 - 7tf JP75 7 7x 7 ^Fv) - 1 - [ (4 

'H-NMR(400MHz,CDCl 3 ) (5 ppm : 2.13 (3H,s), 2.48 (4H,br s), 2.86 UH.b 
r s), 3.03 (3H.s), 3.12 (3H,s), 3.74 (IH.br s), 3.86 (lH.br s), 4.28 (1 
H.br s), 6.50 (lH,d.J=5.9Hz), 6.59 (IH.br s) . 7.13-7.16 (3H.m), 7.36-7. 
37 (lH.ra). 7.57 (2H.br s), 8.41 (IH.br s) . 9.82 (lH.br s) , 10.01 (lH.br 
s). 

MS (FAB) m/z : 386 (M+HV. 



(mmm 6 6) 
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v ^ J-)V* )Yn 5 >m 4 - [ 1 - * 3-)V7 5 y - 3 (2--hD7i;^y' 

) 7°Db°;H yx^;i/ xt^t-jI/ tli 1-9 3) 

mmm i 6b-e#£>nfcN- [i- [ (4 - v^^.n^w^-r j^^y) 7x 

5 f^Rtf2--hD7i;-;i/*iVi, jmii«7 f, g £ iwi tarns j&sm^ get) 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.56 (3H, s) , 2.62-2.70 (1H, m), 2.95-3.0 
3 (lH.m).. 3.00 (3H,s), 3.09 (3H,s), 3.75-3.81 (lH.m), 4.28-4.33 (lH,m), 
4.46-4.50 (lH,ra), 6.96 (1H, dd, J = 8. 0Hz, 1 . OHz) , 7.02 (1H, t d, J = 8. 0Hz , 1 . OH 
10 z), 7.17 (2H, d, J=8. 6Hz) , 7.48 (IH, td, J = 8. OHz, 1. 6Hz) , 7.69 (2H, d, J = S. 6Hz 
), 7. 87 (1H, dd, J = 8. OHz, 1. 6Hz). 
MS (EI) m/z : 374 (M+H) '. 

(mmm 6 7) 

15 >m 4- ( l - * =f-)V7 5 J - 3 - y x ; *>>7°n y 

^■mm i 6 b Tit^nfcN- [i- [ (4 - ^^k^a^^^v) 7x 

20 ^;i/7 t 7s t Lxmtzo 

'H-NMR(400MHz, CDC1 3 ) 6 ppm : 2.48-2.59 (lH.ra), 2.52 (3H, s) , 2.93-3.0 
0 (lH,m), 3.00 (3H,s), 3.09 (3H,s), 3.56-3.62 (lH.m), 3.94-3.98 (lH.m), 
4.34-4.38 (IH.m), 6.79 (2H, d, J = 8. 5Hz) , 6.91 (IH, t, J=7. 3Hz) , 7.17-7.24 
(4H.nO.. 7.61 (2H, d, J = 8. 5Hz) . 
25 MS (EI) m/z : 329 (M+H)*. 

(mmm 6 8 ) 

i^^l/^.n^S >Wt 4- [3- (3-7J^D7i;+y) - 1 - *?-)V7 ' 
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$.yy°u¥tt>] 7i;^ iXfJP VLWtVt (MmikttWmm - 7 6) 
&%0U 6 btllsnfcN- [l - [ (4 -ittJ-frtDlrt^-i lllr*^) y x. 
- 3 -k H D*i/^D -N- ^fJ^JWU >Bft t-^JP xx 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.52 (3H, s) , 2.52-2.61 (lH.m), 2.93-3.0 
0 (lH.m), 3.00 (3H,s), 3.09 (3H,s), 3.55-3.61 (lH.m), 3.93-3.97 (1H, m) , 
4.32-4.35 (lH.m), 6.50 (1H, d t , J = 10. 8Hz, 2. 3Hz) , 6.57 (1H, dd, J = 7. 3Hz, 2. 3 
Hz), 6.62 (1H, Id, J = 8. 3Hz, 2. 3Hz), 7.13-7.20 (3H. m) , 7.60 (2H, d, J = 8. 6Hz) 
10 9. 93 (lH.br s) , 10. 28 (lH.br s). 
MS (FAB) m/z : 347 (M+H)*. 

(mmm e 9 > 

y^f;i'*jp;u>tt 4 - [3- (2-7j^D7iy + >') 
15 s/yohMn i7r.ii' tg%& m^it^mmm - 7 7) 

^SS^!) 1 6bt#^fcN- [1- [ ( 4 - ^^^.JWt^E-r Jl/^v) 7x 
Z JH - 3 - t F D + y 7" □ f .^] - N - '^f >t t-^^;i/ XX 

^)\sRZS2 - 7Wn7i;-J^fflU, UUEM 7 f , g t R £ j£ £ fT <^ @ 

20 'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 2.53 (3H, s) , 2.53-2.63 (lH.m), 2.97-3.0 
9 (IH.di), 3.00 (3H,s), 3.09 (3H, s) , 3.61-3.67 OH.ro), 4.06-4.13 OH,m), 
4.39-4.41 (lH.ra) , 6.79-6.90 (2H, n) , 6.96-7.06 (2H, m) , 7.18 (2H, d, J = 8. 5 
Hz), 7.65 (2H, d, J = 8. 5Hz) 9.91 (lH.br s), 10.23 (IH.br s). 
MS (EI) m/z : 347 (M+H) \ 

25 

(m&m 7 o) 

is^^JlfiJUJ^^ >Wl 4- [ 1 - is* S. J - 3 - (3-7MD7iy 
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mmi 6 s -cmnrz>- ,<9-)it) >m 4 - [3- (3-7.i^d7x/ 
m. iz s m z n n g m \ b £ % £ 7 ^ ; u 7 7 * £ u t m tz . 

'H-NMR(400MHz, CDCI3) (5 ppra : 2.60 (3H,s), 2.60-2.73 (lH,m), 2.91 (3H 
5 ,s), 2.91-3.02 (lH.m), 3.02 (3H,s), 3.11 (3H, s) , 3.49-3.55 (lH.m), 3.96 
-4.00 (lH,m), 4.26-4.29 (1H, ra) , 6.46 (1H, d t , 1= 10. 7Hz, 2. 3Hz) , 6.53 (lH.d 
d, .1 = 8. 3Hz, 2. 3Hz) , 6.64 (1H, td, J = 8. 3Hz, 2. 3Hz) . 7.14-7.24 (3H,ra), 7.58 (2 
H, d, J = 8. 5Hz) . 

MS (EI) m/z : 360 (M)«. 

10 

(mmi 7 i ) 

y^fJWJWU >m 4- [l-y^f.)l/75;-3 - (2-7JWD7i; 
*->) yatfA-] 7x~;i/ IXf^ i&Wtm. (M^it^^m^ 1 - 1 3 4 ) 
^li«6 9ti^nfcy^f J^.^/t5>i 4- [3- (2-7MD7I/ 

is *->) - i - ^juts 7 7°p t?;i<] 71-^ xxx^^fflv^ msi^j3tiw! 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.58 (3H, s), 2. 68-2.73 (lH,m), 2.95 (4H 
,br s), 3.01 (3H,s), 3.10 (3H,s), 3.49-3.56 (lH.ra), 4.09-4.15 (lH.m), 4 
.31 (lH.br s), 6.78 (1H, t , J=8. 3Hz) , 6. S7-6. 92 (lH.m), 6.97-7.08 (2H, m) , 
20 7.21 (2H, d, J = 7. 9Hz) , 7.64 (2H, d, J = 7. 9Hz) . 
MS (EI) m/z : 360 (M)\ 

(mm 7 2 ) 

i?* >m. 4- [3- (3-7tf.H'7i/4y) -1-^^)17 

25 ^7 7°at o )i] 7xnjw i^f.^ sis (mTKik'&'wmn 1 - 9 0 ) 

mm 1 e b -cnzntzN - 1 1 - [ (4 -•/^fM^^'f 7x 

x.M/] - 3 - t F u^-i/y'u hf;H - N - * ^;W;*7;U/1 $ >M t - 7?n< X7 

^.^r^'3 -7t^7iy-i^)s^, mmn f, g ^n^^js^^tf us 
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'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.47-2.66 (lH,m), 2.53 (3H,s), 2.56 (3H 
,s), 2.93-3.06 (lH.m), 3.00 (3H,s), 3.09 (3H, s) , 3. 6 1-3. 70 (lH.m), 3.98 
-4.07 (lH,m), 4.32-4.40 (1H, m) , ' 7. 02 (1H, dd, J=7. 9Hz, 2. 5Hz) , 7.18 (2H, d, 
5 J = 8.5Hz). 7.32 (1H, I ., J = 7. 9Hz) , 7. 34 OH, br s) , 7.51 (1H, d, J = 7 . 9Hz> , 7. 6 
0 (2H, d, J=8. 5Hz), 10. 10 (2H,br s). 
MS (EI) m/z: 371 (M + H)\ 

(.mt&m 7 3 ) 

10 ?-)lt))\<n^ >m 4- [3- (4-^DD-3-^f.)V7i/4y) -1 

-^WSy^D^] 7i-Jl' ixril' iifi(fj^Mf 1-1.1 
3 ) 

^tfij 1 6 b Tf# ^tlfcN - [1- [ (4 - t^frft kn^E^ )VJr*is) 7^ 
z.lH - 3- t KD + ->7'D tMH - N-^f iK^'V/n>l t - ^f .)!' 17 
15 T-A'&tf 4 - ^OD-3-^ f)l'7x / —)V*m Vi, ili 7f,g 

'H-NMR(400MHz, CDCI 3 ) 5 ppm : 2.28 (3H, s), 2.50-2.62 (1H. m) , 2. 51 (3H 
, br s), 2.89-3. 05 (lH.m), 3.01 (3H,s), 3.09 (3H,s), 3.50-3.59 (1H, m), 3 
.86-3.95 (1H, id) , 4.27-4.37 (lH.m), 6.55 (1H, dd, J = 8. 7Hz, 2. 9Hz) , 6.65 (1H 
20 ,d,J = 2.9Hz), 7.15 (1H, d, J = 8. 7Hz), 7.18 (2H. d, J = 8. 5Hz) , 7. 59 (2H, d, J = 8. 5 
Hz), 9. 96 (1H, br s), 10. 33 (1H, br s). 

MS (EI) m/z: 377 (M + H) + . 

(3-^an-4-7)WD7i;+y) - 

)v ixfii' mmm. (M^itsmmn 1 - 1 

[ (4 - )vn=E^ 7x. 



(mm 7 4 ) 

25 5?*5-)l%)l>J'i$>Wt 4- [3- 
0 9) 

mmm 1 6 b t» e. tut n - 1 1 - 
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-)\,] - 3 -b K D^rv^D tf.)H - N-^fJKtiWU >Wi t-f^)V 1^ 
fA1^3 - ^ on - 4 -7)l/:*a7xy-,iU&ffl^, Hli#!l7 f , g tm%\Z 

'H-NMR(400MHz, CDC1 3 ) 6 ppm : 2.51 (3H.br s) , 2.50-2.63 (1H, di), 2,91- 
5 3.04 (lH.m), 3.01 (3H,s), 3.10 (3H, s) , 3.51-3.60 (lH.m), 3.88-3.97 (1H, 
m), 4.25-4.36 (IH.ro), 6.65 (IH, d ( , J=8. 9Hz, 3. 0Hz) , 6.81 (IH, dd, J = 6. 0Hz, 3 
. 0Hz), 6.99 (1H, I, J=8. 9Hz), 7.20 (2H, d, J=8. 6Hz) , 7.59 (2H, d, J = 8. 6Hz) , 9 
. 98 (1H, br s) , 10. 34 (1H, br s). 

MS(EI) m/z: 381 (M + H)\ 

10 

xmmm 75) 

V* ?JW;wn >m 4 - [3- (4 - 7tfJl-7i7 

7 5 / fa tf.»l] "7 x -;U I^fil' %K4ft (F!l^<b-&%l#^ 1-14 6) 

mffiM4 5 T#£>tt£>^5P;ktUkA$ >K 4- [3- (4-7t^7i7 

15 4^>) - 1 - ^^^7$ 7 t"d tr;u] 7iz;i. xxf^Sffl^, 

*ilCS^ ; &tfV^g6tljfc^4*)^7 ; E.»P7 <h bT#fco 

'H-NMR(400MHz, CDCI3) 6 ppm : 2.53 (3H,s), 2.62 (3H, br s) , 2.67-2.79 
(lH,br s), 2.90 (3H,br s), 2.99 (IH.br s), 3.02 ,(3H,s), 3.10 (3H,s), 3. 
63 (lH,br s), 4.06 (lH.br s), 4.30 (1H, br s) . 6.78 (2H, d, J=8. 7Hz) , 7.22 
20 (2H, d, J = 8. 2Hz). 7.57 (2H. d, J = S. 2Hz) , 7.87 (2H, d, J = 8. 7Hz) . 

MS (EI) m/z: 384 (M + H) + . 

(nmm 7 e ) 

>Wt 4- [3- (3, 4-y7Jl-tD7iM-» -1-v 

25 *?A7 s 7 7°p tf;w] 7 xn;u ixjil (0y^b£^#*f 1-159 

) 

^16^5 4T»6nfc'7^?^*Jl/;U>» 4- [3- (3, 
7i;+-» ^7 5/ 7DtJH 7 x - A- IXtJI-SI^, 
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'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.61 (3H,br s), 2.60-2.75 (lH.m), 2.90 
(3H,br s), 2.88-3.00 (lH.m), 3.02 (3H,s), 3.11 (3H,s), 3.45-3.55 (lH,m) 
, 3.88-3.98 (lH.m), 4.22-4.31 (IH.br s), 6.40-6.47 (lH.ni), 6.56 OH.ddd 
5 , J = 1 1 . 7Hz, 6. 5Hz, 2. 9Hz,), 7.01 (1H, q, J = 9. 4Hz) , 7. 23 . (2H, d, J=8. 4Hz) , 7.56 
(2H, d, J=8.4Hz). 
MS(EI) ra/z: 378 (M + H)\ 

\mmm id 

yXfJ^.)l//n>® 4 - [3 - (3-^D7i^'» -l-^fJl-75 

mmm 3 s a t# n/t c 3 - ( 3 - 7 a 6 7 x / + -> ) - 1 - t ( 4 - ^ 

Jl/^JI/A'^E-f v) 7 x-.)l/] 7°n tf.)U] - N - >^ t - 

7*^;U l^fJ^ffl^, HM^iJ 6 3 <h|p]#{CJKjS^ff ^@^4'b^^^T ; &;L'7 

'H-NMR(400MHz, CDC 1 3 ) 5 ppm : 1.18-1.28 (6H, ra) , 2.51 (3H,s), 2.50-2.6 
1 (lH.m), 2.94-3.02 (IH.m), 3.36-3.44 (4H, ra) , 3. 54-3.59 (lH,m), 3.91-3. 
96 (lH,m), 4.34 (lH.br s), 6. 68 (IH, d, J=8. 5Hz) , 6.77 (IH.s), 6.89 (lH,d 
,J = 8.5Hz), 7. 13 (1H, t, J = 8. 5Hz), 7.20 (2H, d. J = 8. 2Hz) , 7.60 (2H,'d, J = 8. 2Hz 
), 9. 95 (lH.br s), 10. 28 (1H, br s). . 

(«CT 7 S ) 

^^5 1 >*Jl'/U>a 4- [3- (4 — 7 □ O - 3 - 7)1** D 7x J *>') - 

i 7 7°d tr;u] 7x-ji- ixf^ (Fy^fb&W^ 1 - 

25 16 1 ) 

5 5 T# 6n7c^P< >^ 4 - [3 - (4-7DP-3-7 

,^;*a 7x/^>0 - 1 - / 7°o 7x~;i/ ixri^l^> 

3 tmm\Zfcm*ft^BMlk&y!)&T : E)\'7 t 7, tl-T%tz. 



10 



15 



20 
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'H-NMRUOOMHz.CDCl,) 6 ppm : 2.61 (3H,br s), 2. 62-2. 75 (lH.m), 2.90 
(3H,br s), 2.96 (lH.br s), 3.02 (3H, s) , 3.11 (3H, s) , 3.46-3.55 (lH.m), 
3.91-4.01 (1H, in), 4.26 (lH.br s), 6. 49' (1H, dd, J = 8. 8Hz, 1 . 8Hz) .. 6.55 (1H, 
dd, J = 10. 6Hz, 2. 6Hz, ), 7.21 (2H, d, J = 8. 6Hz) , 7. 23 (1H, d, J = 8. 8Hz) , 7.55 (2H 
5 ;d. J = 8. 6Hz). 

MS(EI) m/z: 394 (M + H) *. 

<5feKS0>J 7 9) 

i? * ^)Vti)Vn=. >Wt 4- [3- (3, 5-y*7^t07i/+y) - 1 - > 

io fjP7s j y'a tfjio 7ii.ii' i^f^ (MTjkik&wmn 1 - 1 o 3 > 
msm 6bT?#snfcN- [1- [ (4 - ^^^^^.H-n^E-r ;i/^-+>) ?x 
-3-tHo^y7'o t?;i,o - n- >i? t xt, 

fMtfS, 5 - v7iWD7x;-j^fflU 1 Sfeffitil 7 f , g .hMKSl&S: 

15 'H-NMR(400MHz. CDCI3) <5 ppm : 2.52 (3H,br s), 2.52-2.63 (lH.m), 2.91- 
3.03 (lH,m), 3.01 (3H,s), 3.10 (3H, s) , 3.52-3.61 (lH.m), 3.90-3.98 (1H, 
m), 4.30 (lH.br s), 6.32 (2H, dd, J = 8. 8Hz, 2. 1Hz) . 6.38 (1H, I t, J=9. 0Hz, 2. I 
Hz), 7.20 (2H,d, J = 8. 5Hz), 7.59 (2H, d, J=8. 5Hz) . 9.99 (lH.br s), 10.38 (1 
H, br s) . 

20 'MS(EI) m/z: 365 (M + H) *. 

mmm so) 

v^f.)l^JW\'=>il 4 - [l-/fJ1^7$y-3 - (3, 4, 5 - hU7Jl- 
^□7iA-» y xx;U iXrjy (45HSMfc&^#-*t 1-1 

25 17) 

^I^J 1 6 bT'#e>nfcN- [ 1 - [ (4 - v ^^Jl/^JV/tt-f Jl/t^v) 7x 
- 3 - t H □ + y7 , Ot.)l/] - N >Wt t - 7* 9^ XX 
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'H-NMR(400MHz, CDCI 3 ) 6 ppm : 2.51 (3H,br s), 2.52-2.63 (IH.m), 2.92- 
3.03 (lH,m), 3.01 (3H,s), 3.10 (3H,s), 3.49-3.58 (lH,m), 3.ST-3.95 (1H, 
m), 4.28 (lH.br s) , 6.37-6.4.7 (2H,ui), 7.20 (2H, d, J = 8. 6Hz) , 7.59 (2H, d, J 
5 = 8.6Hz), 9.99 (1H, br s), 10.34 (lH.br s). 
MS (EI) ni/z : 381 (M + H) + . 

(^mm 8 1 ) 

y^f.)l^JW\'S>'i (S) - 4- [3 - (3 - ?DD7i/+>') ~ 1 ~ * 
10 f^TSy/DfJl'] I^f.^ m^ti (#ij^fb£^#^ 1 - 7 9 ) 

(a) (S) -[1- [ (4 - ¥*7-)V1l)\>n : E'( 7i;.l] -3- 

Tetrahedron:. Asymmetry, 199 1, 2, 183 fcffife;* *1.T V*S^ jill^ o L 
fz (S) - 3 -75 J - 3 - (4-tFD*y7i^) 7°n 

'H-NMR(500MHz, CDC1 3 ) 5 ppm : 1.42 (9H, s) , 2.78-2. 90 (2H,m), 3.00 (3H 
,s), 3.09 (3H,s), 3.62 (3H,s), 5.09 (lH,br s) , 5.42 (1H, br s), 7.07 (2H 
, d, J=9.0Hz), 7.28 (2H, d, J=9. 0Hz) . 

20 (b) vtrfrxjyrts. >m (s) -4- [3- (3 -^dd7i; + -» - 

mmWS 1 aT-#£>tl/t (S) - [1- [ (4 - V' ^^A'lDVn^-i )V**r'» 

3-i?aD7i;-J^I flMJ 7 f , USSM 6 1 d , e £ H$ Id £ JS & ?t 
25 ^gfrMt'&'-^T^Jl/? 7 X £ LT#/c 0 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.52 (3H,s), 2.52-2.61 (lH,m), 2.93-3.0 
5 (IH.m), 3.00 (3H,s), 3.09 (3H,s), 3.55-3.60 (lH.m), 3.92-3.97 (lH,m), 
4.31-4.35 (lH,m), 6.68 (1H, dd, J=8. 1Hz, 2. 1Hz) , 6.78 (1H, t, J=2. 1Hz) , 6.9 



WO 02/059074 



PCT/JP02/00400 



- 184- 

0 (1H, dd, J = 8. 1Hz, 2. 1Hz), 7.14 (1H„ I , J=8. 1Hz) , 7.19 (2H, d, J=3. 5Hz) , 7.60 
(2H, d, J = 8. 5Hz) . 

(&mm& 2 ) 

S J* ^)i't))Vn^ >W. (S) - 4- [3 - (4-i7DD7x;+y) - 1 - ;* 

£fe#9 8i aTHenfc (s) - [i- c (4 -$>*? L ;i'*;w , ?^-f ju**^) 

7 x - Jl/] - 3 - t F D + -> 7'n tf II/] JWt 5 >f t-75-)V x^fWtf 

4-^dd7i/-j1'«ik mmm i f , niw 6 i a , e £ ra*tfi**ff 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.51 (3H, s), 2.51-2.59 (lH.m), 2.94-3.0 
1 (lH.m), 3.01 (3H,s), 3.09 (3H,s), 3.55-3.59 (lH,m), 3.91-4.13 (lH.m), 
4.30-4.34 (lH.m), 6.71 (2H, d, J =9. 0Hz) , 7.15-7.19 (4H,a), 7.59 (2H,d,J = 
8.6Hz). 

(mmm s 3 > 

N - X^ )V- N - * n 7tS >B£ 4- [3- (4-70D7x;+-» - 

1 - * f^75 y y o tf.no 7 x ixf,^ mism (M7F.4t'&®m^ 1 - 1 
0 ) 

(a) N — [3 - (4-i7007xy + y) -1- [4 - (N-X^.^-N-^ 
^l^.U'A^-f )VjT*is) 7x-JH ^otf;v] -N - ^^Jl^WU >^ t 

HJS^O 6 3 a & nfc N - [3 - (4-i?DD7xM-» -1- (3-tH 
P + ->7i=JV) 7°PfJV] -N-/f^*;M5>8 t-^^.n- IXt.'H 
OOmg (0. 51mmol) ^ v 5 ^ □ □ ^ ^ >- 3 ffl L (c^^L-, N, N-.*J^z^-/-f 5^ 
V/-.»H65mg (l.OMOl)fciJDAMT — lftat#Lfc», X^;U* ^.)U7 5 > 0. 0 
9mL (I.OmmoI) £7JP;i> 3 S 1 B WHt# L fc. EJS»ittfc ?Jc * 7JD^ , 



WO 02/059074 PCT/JP02/00400 

-185- 

SO: 20-60:40) K J; 0 fS 0 l< , gW{L£r^£ 96mg#/tc 
'H-NMR (400MHz, CDC1 3 ) 6 ppm : 1.17-1.26 (6H,m), 1.41 (9H,s), 2.33-2.57 
(2H,m), 2.59 (3H,s), 2.99 (3H,s), 3.07 (3H, s) , 3. 41 (2H, q, J = 7. 1Hz) , 3.46 
5 (2H,q, J = 7. 1Hz),. 3. 98 (2H, br s), 5.56 (1H, br s), 6.81 (2H, d, J=9. OHz) , 7. 
10 (2H, d. J = 6. 4Hz), 7.22 (2H, d, 1 = 9. OHz) , 7.29 (2H, d, J=6. 4Hz) . 

(b) N-ifJI/-N-^f;MWU>8 4 - [3 - (4-^7Da7i; + 

10 8 3a T» £> tlfc N — [3 - (4-^DD7i/*'» -1- [4 - (N 

- X^Jl- N - ^ ^Jk^^/t^^ .)l/t^y) 7i-JH 7°Dtf;U] - N-^^.Jl/ 
#JkA*5>m t -7*^)P X7f)^.ll'^ili 6 d £RI«ltejRj&SfirV»BW 
fc^m%:T ^)\<7 t X £ 1/tHfc. 

'H-NMR(400MHz, CDC 1 3 ) a ppm : 1.19 and 1.23 (3H, I , J = 7. 1Hz) , 2.50 (3H, 

15 s), 2.49-2.60 (lH.m), 2.92-3.00 (lH.ra), 2.98 and 3.06 (3H, s) , 3.40 and 
3.46 (2H, q, J = 7. 1Hz), 3.53-3.60 (lH,m), 3.89-3.96 (lH.m), 4.32 (1H, br s) 
, 6.71 (2H, d, J=8. 9Hz), 7.15-7.20 (4H.ni), 7.59 (2H, d, J = 8. 4Hz) , 9.93 (1H, 
br s), 10. 30 (1H, br s). 

20 (MffiWS 4) 

> ; * 9- )Vt>)Vn 5 >Wt 4 - [ 3 - (3, 5--77J^D7x/^y) - 1 - > 
^f.li'7S/7 , DW]7ilJP XXf.'l' MI (^ISft^^tf 1-16 0 
) 

*«ffl7 9TW6ftfc^^fJl'A^5>i 4- [3 - (3, 5 - 7 :t □ 

25 7iy+-» - i - ^^.Ji/js J y'n hf;u] 71-^ xj*7-;u&Jfl^ ' *SfiW 

. 'H-NMR(400MHz, CDC1 3 ) <5 ppm : 2.60 (3H,br s), 2.63-2.75 (lH.m), 2.90 
(3H,br s), 2.92-3.03 (lH,n), 3.02 (3H,s), 3.11 (3H,s), 3.44-3.55 (lH.m) 
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, 3.92-4.00 (lH,m), 4.20-4.28 (lH.m), 6.23-6.32 (2H, m) , 6.40 (lH,tt,J=8 
.9Hz,2.2Hz>, 7.24 (2H, d, J=8. 5Hz) , 7.56 (2H, d, J = 8. 5Hz) . 
MS (EI) ai/z: 378 (M + H)\ 

5 (MffiM 8 5 ) 

v**3MU.#;W\*5 > 4- [3- (2, 4-i?7)i/tQ7iy^y) - 1 - >' 

**)V7 5 j ?u\d)V] x^f^ i&wtm. (mmit&mm^ 1 - 1 5 8 

) 

mmrn 4 3 -efienfcyy^vA^/u >wt 4- [3- (2, 4-*j7)v*u 
10 7xy*->) - 1 - ^^.)i/7 5 tr;i/] 7xnji< i^tJ^fflu, &%0i 
3 traafcjEfBSfTua m^m^7^)vy 7 7 titft. 

'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 2.59 (3H,br s), 2.63-2.75 (lH.n), 2.94 
(3H,br s), 2.90-3. 01 (lH.m), 3.02 (3H, s), 3.10 (3H,s), 3.47-3.57 UH,m) 
, 4.02-4.08 (lH.m), 4.25-4.34 (IH.di), 6.68-6.78 (2H, n) , . 6. 79-6. 87 (lH,m 
15 ), 7.23 (2H, d, J-8. 3Hz) , 7.63 (2H, d, J = 8. 3Hz) . ' 
MS(EI) m/z: 378 (M + H)\ 

(mmm s 6 ) 

>^^J^JMU>f 4 - [ 1 - V*<f-)V7 3. J - 3 - (3-r^D7i/ + 
20 ->) 7°a fcT/H 7xzjl/ ixf^ (fil* 4b 1-15 1) 

SlI^J 5 3 Ttl nfc y ^ f Jkt JL-A 5 >t 4- [l-,^A75;-3- ( 
3--hD7i;^-» 7°Dhf;U] 7x~.>|/ X7>T"A-§fflU> 3 «h El HI 

g £7^1-7 77 £ LTftfc. 
'H-NMR(400MHz, CDCI3) <5 ppm : 2.62 (3H, d, J=4. 7Hz) , 2.70-2.78 (1H, m) , 
25 2.89 (3H,d, J = 4. 7Hz), 2.99-3.09 (lH,m), 3.02 (3H, s) , 3.11 (3H, s), 3.63-3 
.69 (lH.n), 4.06-4.09 (lH.m), 4. 29-4. 34 (1H, m) , 7.10 (1H, dd, J = S. 2Hz, 2. 3 
Hz), 7.24 (2H,d, J=8. 7Hz), 7.40 (1H, I , J=8. 2Hz) , 7.55-7.57 (3H, m) , 7.81 ( 
1H, dd, J = 8. 2Hz, 2. 3Hz) . 
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MS (EI) m/z : 387 (M) \ 

(mmm s i ) 

>■ X ^A* 4 - [ 3 - (3-^nD7i^Jl'7S/) - 1 - * 5^1/ 

5 7 5 / 7°P b\>l-] 7xXjl' X^Til- 2t£i?j& (#J^fb-&t)#^ 1 - 5 2 ) 

(a) N - [ 3 - [N - t - Zf -N-^^JPTS 7 ] - 3 - 

[ (4-5?>^jw*;i//x^E-r;p^-*-» 7 xxji-] 7°u\z)i] - n - (3-^n 
10 - 3 - b hd^v-^o tf;H -n-*^.ik*jw , S3 >@£ 

t-.'P lOOrag (0. 28mmol) SlilSTf h5t H O 7 5 > 1. 5raL Kl&AF L, h U 
X5P;W7 5 > 0. 07mL (0. 50mmol) *JnAfcSfe, 2k^T;* * □ ij H 

0.03mL (0. 34mrool) Sin A, tflT 4 5 # L Jfc . £ Jfc IS zK £ SO , * 

h 'J •> A 15ng (0. 33mmol) tlilSTN, N - J?/f ;P*^A75 H 1. 5mL * 
APA, Tk^T (3-^DD7i-.iH *WU>8 t-^^JP I7f;i/ 75mg 
(0. 33mmol)<DN, N-v^fJ^.il/A75 K»«*tlPA 3 0»M«*f SfefcW 

20 ^i:2apwifc. sjts»ttc.7K*jp^., *»*x-T-jPt?Jsmu, ^rtKJi 

fee u y U A ^' 7 i 7 o ? h ^' 7 7 ^ - (A + t > : ffll^Jk 6 0 
:4 0) CiDiiU, g 106mgf#£. 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm: 1.44(9H,s), 1.47(9H,s), 2. 1 0-2. 1 S (2H, m) , 
25 2.56 (3H,s), 3.0K3H.S), 3. 09 (3H, s) , 3. 67 (2H. brs) , 5. 44 (1H, brs) , 7. 06 (2H 
,d, J=8. 6Hz), 7. 1 1 (IH, d, J=8. 3Hz), 7. 1 7-7. 29 (5H, m) . 

(b) )lrt$ >m 4- [3- ( 3 - !? □ P y x.-)l7 5 J ) -1- 
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8 7 a'TlHnfcN- [ 3 - [ N - t - 7* b =^ >\ti )Vi£-)\>) ~ N - * 5 1 

;i"7$y] -3 - [ (4 - *?**)\,%y\,n*i'i 7i-;h 7'Dtr;n 

-N - ( 3 - i7 d d 7 x - n<) #;w\*5 >st t - 7*^;i/ ixfji^fflu, 
5 #y 6 d tmrnzB-m^^^^^it^m^T ^)vy - xti-xntz. 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.46 (3H, s), 2.77-2. 82 (1H, m), 3.01 (3H 
,s), 3.10 (3H,s), 3.21 (1H, t, J = 1 0. 7Hz) , 3.36 (2H, br s) , 4.08 (lH.br s) , 
7.25 (2H, d, J = 8. 0Hz) , 7.33 (2H, d, J = 6. 7Hz) , 7.46 (lH.br s), 7.56 (lH.s), 
7.63 (2H,br s). 
10 MS (EI) m/z : 361 (M)\ 

8 8 ) 

~J * ?-)Vt))VK 5 >Wt 4 - [3 - (3-7JWn-4--hP7i,^->) - 

i - ^f^7s j y'a tr;i] 7 x i^f^ (m^it^mmn 1 - 1 

15 9 5 ) 

3 -7;i/3-D- 4 -n h D7iy-)l/$Hi,iliW4 8 <h ElttlfcJEfSSfrl^ @ 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.52 (3H.s), 2.62-2.68 (lH.ni), 3.01 (3H 
,s), 3.01-3.07 (lH.ni), 3.10 (3H, s) , 3.72-3.76 (lH.m), 4.08-4.10 (lH.m), 
20 4.23-4.31 (lH.m), 6.63-6.68 (2H,ra), 7.21 (2H, d, J = 8. 6Hz) , 7.59 (2H,d,J = 
8. 6Hz) , 8. 05 (1H, I, J=8. 9Hz) . 

MS (FAB) m/z : 392 (M+H) \ 

(.mnm s 9 ) 

25 y/f lWJl//t5>t 4- [ 1 - y/f;i/7 5 J - 3 - (4-" h07x7^F 
->) yatf.lL-] 7x-.)U X^f.^ Mi (^!l*fb^t)#^ 1 - 1 4 9 ) 

4 8b T# & nfc v * ^ >l'# )W\* S >K 4 - [ 1 - * ^7 5 /" - 3 - 
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miZKfoZfr^m WitG'WZT *:)17 T 7 t Hflfc. 

'H-NMR(400MHz r CDC1 3 ) <5 ppm : 2.62 (3H,br s) , 2.72-2.79 (lH.ra), 2.88 
(3H,br s), 2.99-3.07 (lH,m), 3.02 (3H, s) , 3.11 (3H,s), 3.67-3.73 (lH.m) 
, 4.03-4.13 (lH.m), 4.28-4.31 (lH.m), 6.81 (2H, d, J=9. 2Hz) , 7.24 (2H, d, J 
•5 =8. 6Hz), 7.55 (2H,d, J = 8.6Hz), 8.15 (2H, d, J = 9. 2Hz) . 
MS (EI) m/z : 387 (M)\ 

(MMM 9 0 ) 

y^fJKtJPA'5>l 4 - [3 - (4-i70Q-3-ih07i/^y) -1 
5 y 7°D t° )V ] 7x-Jl< IXfJl' tttttft (#1^ ft 1 - 1 1 

6) 

^MM 1 6 bTf§5ttfcN- [1- [ ( 4 - v 5 ^ ^Jl/.^W^-r A-Jt^rv-) 7i 

-;H - 3 - t H □ tr;w] - n 5F;u*.ii/A5 >^ t-7*^;p 

fM^4 - 7 n □ - 3 -n b D 7x / -)V*m ^, 7 f , giHSIKS 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.51 (3H, s) , 2.59-2.67 (lH.m) , 2.97-3.1 
0 (lH.n),' 3.01 (3H,s), 3.10 (3H,s), 3.67-3.73 (lH.n), 4.02-4.07 (lH.n), 
4.2S-4.31 (lH.m), 6.98 (1H, dd, 1=8. 9Hz, 3. OHz) , 7.21 (2H, d, J = 8. 5Hz) , 7.2 
8 (1H, d, J = 3. 0Hz), 7.39 (1H, d, J=8. 9Hz) , 7.59 (2H, d, J=S. 5Hz) . 
MS (FAB) m/z : 408 (M+H)\ 

mmm 91) 

>' >Wt 4- [l-^f)1^75;-3 - (2, 3, 5-hU7.il/ 
*D7i;*«» 7*Dkf.H<] 7iZ.)l/ ii£ (09*ft£«i#^ 1 - 1. 

25 1 8 ) 

illfj 1 6 btll^nfeN- [ 1 - [ (4 - V fr)^^ )V**ri/) 7 x 

r.)H - 3 - t Fa + ->7*o tf;i-] - >K t IX 

t-;us:^2, 3, 5 - h "j 7 )i^a7 jl y -ji^m^s mmm i f . gtmic 



10 



15 



20 
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r& vs a «mis£*j * 7 ^ t x t l- x #fc . 

1 H-NMR(400MHz, CDCi 3 ) 5 ppm : 2.54 (3H,s), 2.62-2.68 (lH.m), 3.02 (3H 
,s), 3.02-3.11 (lH,ro), 3.11 (3H, s) , 3.62-3.66 (lH.ra), 4.09-4.12 (1H, id) , 
4.35-4.38 (lH.ra), 6.35-6.39 (lH.m), 6.49-6.54 OH,m), 7.22 (2H,d,J = 8.3 
5 Hz), 7. 65 (2H, d. J = 8. 3Hz) . 
MS (FAB) ra/z : 383 (M+H) 

mmw 92) 

^^^A^/U^B 4- [3- (3-7JW07I-J1/75;) - 1 - 

io juts, ; y°u tf;i/] ^oi^a- ixf> 2±£igi£ («Sft6«Hi-5i) 

( 3 - 7)\-*u 7 xnvi-) >® t - 7'^;i- iXf.i^H^ ^MS09 8 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.46 (3H,s), 2.76-2.82 (lH.m), 3.01 (3H 
,s), 3.10 (3H,s), 3.20-3.26 (lH,m), 3.34-3.45 (2H, ra) , '4.07-4.13 (lH,m), 
15 7.06-7.1 1 (lH,m), 7.24-7.26 (lH.m), 7.30-7.42 (4H, m) , 7.64 (2H, br s) . 
MS (FAB) m/z : 346 (M+H)'. 

j 

(mmm 9 3 ) 

5?^f^*.)p/U >m 4- [2- (4-i7PD7i;+y) - l- ^f^75 

20 yif^] -7 ixxii' si« (w^^sf 1-34) 

(a) 2 - (4-7D07i/*'» -1- [ ( 4 - * h * *> * h * >0 7 x X 

Chem. Abslr. 1968, 6S, 87026 SCfB$t $ JftX U £ (3 <£ o TGf& L 1 - 3 
- H- 4 h**>* h*v"^>1f> l.72g (6.5minol)5ii^»Trh7t 
25 h* D 7 7 > 40mL - 7 8 °C £ ft £fl L- , 1 . 5 Mfe 7*?- )\> >J ^ 9 A / A 

D->j&'$ 4.3mL (6. 5mmol)£$o < D«Tt, 3 0 ^SI^L*:^ TeirahedTO 
n, 1998, 54, 1 5861 fcSB ft $ tlT US fc <fc o X £rtfc L tz 2 - (4,-^OD 
7x/^p-» -N-A + y-N-^JlTt^F l.OOg (4. 4mmol ) <D =r Y 
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K ii b 7c f£MEE T ft IK * g£ b 7c 0 d n * ~> U * )V X 5 A? u^? b # 5 7 j - 
(^It > : ftftlfJP, 9 5:5 - 8 0:2 0 ) til] UK b, g W'fb'&ft* 
5 1.02g# , 

'H-NMR (400MHz, CDCI 3 ) <5 ppm : 3.49 (3H, s) , 5.20 (2H, s), 5.25 (2H,s), 6. 
87 (2H, d, J = 9. OHz), 7.11 (2H, d, J = 8. 9Hz) , 7.23 (2H, d, J=9. 0Hz) , 7.97 (2H, d 
, J = 8. 9Hz) . 

10 (b) 2 - (4-^DD7i;+y) - 1 - (4 - t FD + y7i-,^) X^./ 

9 3atfl 5 tltz 2 - (4-^DD7iy^y) -1- [ ( 4 - * h * */ 
* h*-» 7i^JH JL& 7 > l.Olg (3.3ramol)«:7-b h > lOmL t»*¥b, 4 
iSJt lOmL fcillAMT — Bftj£# bfc. SJ5Si§«?*figft^Si7jc3S^- h 
15 'J 9 A7K*«tT 4>fP U *»*»«EX^-;Hr«lUlb, **»*SS**«E-7^*v' 
9 AT«» bfc««EET«F**£'«*b B WflSfc** 0. 85g ffc.cnttiltl) 

c £ & < :k <d K ft \z # b fc . 

'H-NMR (400MHz, CDC 1 3 > <5 ppm : 5.34 (2H, s) , 6.63 (lH.s), 6.89 (2H,d,J = 8. 
8Hz), 6.93 (2H, d, J = 9. 1Hz), 7.24 (2H, d, J = 9. 1Hz) , 7.94 (2H, d, J = S. 8Hz) . 

20 

( c ) i?*^.)]/ $3 )VA 5 > Wt 4 - [2 - ( 4 - 2 □ D 9 x J 3r is) -1-^? 
;i7 5/ifJM -9xx;U X7sf^ 

9 3 b T- : f# £> nfc 2 - (4-?DD7i;+-» - 1 - 
7 xx.no X^ y >*ffilra, ^J£#J la, d ~ f t m M (C s & £ ft ^ g M ft: 
25 ^7 ; &Jl'77XtLT#fc. 

'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.36 (3H,s), 3.02 (3H, s) , 3.11 (3H, s) , 
4.27-4.36 (2H,m), 4.60 (1H, dd, J = l 1 . 3Hz, 9. 2Hz) , 6.96 (2H, d, J = 8. 9Hz) , 7.1 
6 (2H, d, J = 8. 9Hz) , 7.21 (2H, d, J = 8. 6Hz) , 7.67 (2H, d, J = 8. 6Hz), 10.21 (2H, b 
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r s). 

MS (FAB) m/z: 349 (M + H)* 

(mmm 94) 

5 >wt 3- [3- (3-7WD7iyt-» -i-^^;u7 

5 / 7°d tf;n 71;^ i^f^ t£i?t& ({fy^b^s-st 2-76) 
3-7j^D7i;-;^ffl^, ^ ^ij 7 f , g tmmizfcffo&'n^m m\t^m 

'H-NMR(400MHz,CDCl 3 ) <5 ppm : 2.41-2.61 (lH.m), 2.53 (3H.br s), 2.90- 

10 3.02 (lH,m), 2.99 (3H, s), 3.08 (3H,s), 3.59-3.65 (lH.m), 3.94-3.99 (1H, 

m), 4.32 (lH.br s), 6.51 (1H, dt, J = ll. OHz, 2. 2Hz), 6.57-6.64 (2H, m) , . 7. 13 

-7.20 (2H,m), 7.33(lH,s), 7.41-7.47 (2H. m) , 9.94 (lH.br s), 10.36 (1H, b 
r s). 

MS (FAB) m/z: 347 (M + H)\ 

15 

(mmm 9 5 ) 

-J* ^)Vts .JU./tS >m 3- [l-^f^7Sy-3- (4-ZhD7i;+y 

) 7°Dt\>u] 71^.^ ixr^ mmm. (mTKitG'WWr^ 2 - 9 2 > 

^MfJ 7 e T#e»nfcN - [1- [ (3 -^9vM/#;PA*^-f .^^v-) 7i- 
20 ^]-3-kFD^i/7 , DtJP]-N-^f^ A )l- A* S >gf I^f 

■H-NMR(400MHz,CDCl 3 ) 6 ppm : 2.54 (3H, s) , 2.65-2.70 (lH.m), 2.98 (3H 
,s), 3.01-3.10 (lH.m), 3.07 (3H, s) , 3.75-3.81 (lH,m), 4.08-4.13 (lH,m) f 
25 4.30 (1H, dd, J=9. 9Hz, 4. 1Hz), 6. S7 (2H, d, 1=9. 3Hz) , 7.17-7.21 (lH,m), 7.3 
1 (lH.s), 7.43-7.48 (2H,m), 3.15 (2H, d, J = 9. 3Hz) , 1 0. 05 (lH.br s), 10.43 
(lH.br s). 
MS (FAB) m/z: 374 (M + H)\ 
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(m&m 9 6) 

*J*?-)Vi3)V'rt^ >m 4- [3- (2-7.)WD-4-zhD7i; + y) - 
5 0 5 ) 

'H-NMR (400MHz, CDC 1 3 ) 5 ppra : 2.53 (3H, s), 2.66-2.74 (lH,m), 3.01 (3H 
,s), 3.05-3.14 (lH.m), 3.09 (3H,s), 3.76-3.82 (lH.m), 4.21-4.26 (lH.m), 
10 4.34-4.37 (lH.m), 6.88 (1H, t, J = 8. 7Hz) , 7.21 (2H, d, J=8. 6Hz) , 7.63 (2H, d 
,1 = 8. 6Hz), 7.95-8.00 (2H, m) . 
MS (FAB) m/z : 392 (M+H)\ 

(mmm 97) 

15 y^fJl^Jl'/U>i 4 - [3- (4-7JWD,7iZ.^75y) - I - ^ ^ 
)V7 5 J 7°P tf )V\ 7x-;i- !7fJl' 2i&W.i& («^#^l-4 9') 
( 4 - 7)1* □ 7 i^JH tf)UA*5 >Wt t -7*^)1 X^fJV^ffl tes MMM 8 
7 £H*fcE&£m>BKHb^«*7 : &Jl':7 77t Itifc. 
'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.46 (3H, s) , 2.72-2.77 (lH,m), 3.01 (3H 
20 ,s). 3.09 (3H,s), 3.17-3.22 (lH.m), 3. 38-3. 49 (2H, m) , 4.01-4.09 (1H, br 
s), 7.10 (2H, t, J = 8. 4Hz), 7.24-4.26 (2H, n) , 7.62-7.65 (4H,m). 

(mm 9 8) 

f-jlrftfrKS >Wt (S) - 4- [l-^?^7$/-3 - (4-~hD7 

25 yotrji/] 71x.1i/ xxf^ 11$ («^#i#^i-9 2) 

(a) (S)-[l- [ (4 - it'tf-frtDVn^ fr**c v) 7iXJH'-3- 

(4-xhD7iy*-» 7°atf;u] *juna>» t 177^ 

^I«8 1 atflitlfc (S) -[1- [ ( 4 - •^^fj^Jl'At'f JU^-^v) 
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4 -n h D7i/-J^ffl^^WJ4 S a t H« KfB*f^Va a W-ffc 

'H-NMR(400MHz, CDC1 3 ) (5 ppm : 1.40 (9H, s), 2.17-2.40 (2H,m), 3.01 (3H 
5 ,s), 3.10 (3H.s), 3.96-4.10 (2H, ■) , 4.90-5.01 (2H,brs), 6.91 (2H,d,J = S 
.8Hz), 7.09 (2H,d, J = 8. 8Hz), 7.27 (2H, d, J = 8. 8Hz) , 8.19 (2H, d, J = 8. 8Hz) . 

(b) *?*9-)Vtl)Vns.>Wi (S) - 4- [l-^f^75/-3- (4-- 

10 ^!W9 8aT#5nfc (S) -[1- [ (4-v^fJ^;i'A , t'f)|/t+y) 
7i-il'] - 3- (4--F07i/ + -» 7*Dt)H AjW$>l t-T*^ 

■H-NMR (400MHz, CDC1,) <5 ppm : 2.52 (3H, s), 2.62-2.66 (lH.m), 3.01 (3H 
,s), 3.01-3.10 (lH,m), 3.10 (3H,s), 3.72-3.75 (lH.m), 4.07-4.11 <1 H, ra) , 
15 4.29-4.32 (1H, m) , 6. 86 (2H, d, J = 9. 2Hz) , 7.20 (2H, d, J = 8. 4Hz) , 7.59 (2H, d 
, J = S.4Hz), 8. 15 (2H,d, J = 9. 2Hz). 
■ [ a ] P 22 + 1 43. 6 (CHCI„ C=l. 01) 

MS (FAB) m/z: 374 (M + H) + . 

20 (mmm 9 9 > 

Z?**-)V13)V)\S. >Wt (S) -4- [ 1 - y^f.)|/7S J - 3 - ( 4 - H h O 

7x/*v) yak';H 7xn.)i' ixt^ (09jK<t£W** i - 1 -i 9 

) 

mMM 9 s T»e»nfc^/?ju*;wA5 (s) - 4- [i-^ji'7s; 

25 -3 - (4-ZfD7x/ + y) yotfJU] 7 x H JU iXTi^ffl^, ^li 
JB,& : 180. 5-181. 5 °C 
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'H-NMR(400MHz, CDC1 3 ) ( : 2.62 (3H, br s), 2.72-2.79 (lH.m), 2.88 (3H,br 
s), 2.99-3.07 (lH.n), 3.02 (3H, s), 3.11 (3H,s), 3.67-3.73 (lH.m), 4. 08- 
4.13 (lH.m), 4.28-4.31 (lH.n), 6.81 (2H, d, J = 9. 2Hz) , 7.24 (2H, d, J = 8. 6Hz) 

. , 7.55 (2H, d, J = 8. 6Hz), 8.15 (2H, d, J = 9. 2Hz) . 

5 [ a] D 22 +116. 0(CHC1 3 , C=0. 94) 

MS(EI) m/z : 387 (M)\ 

mmm 1 o o ) 

fj^^ns >m (R) - 4- [1-75/-3- (4-ihD7i;^r 
10 v) 7°n tf.H-] 7x.=.)V X^tJU m^m. (Mmik&yngt^ 1 -.6 6) 

(a) (R) - [1- t (4-^^fM^t'f;W^>') 7i-.HO - 3 - 

( 4 -n h p 7 x / ^->) 7"n tf;u] *;i/A*5>S? t-^?;!/ xxfJi' 

lbT?j|6n& (R) - [1- [ (4-y^fJWJl'/'( ; E-fjW4-» 
7i=;H-3-kHo*i/yai;^]AJW5>B t-7^Jl- iXr^&tf 
15 4-- h Q7i/-^*ffl^^I«48 a £: H« fcJEfS*fr 1 WflS ' 
&. 

'H NMR(CDCI 3 , 400MHz) 5 ppm : 1.40 (9H, s), 2. 1 8-2. 40 (2H, m) , 3.01 (3H, 
s), 3.09 (3H, s), 3.99 (1H, dt, 1 = 6.2, 9.6 Hz), 4.08 (1H, dt, J=6. 2, 9.6 
Hz), 4.85-5.03 (2H, br), 6.91 (2H, d, J = 8.8Hz), 7.09 (2H, d, J = 8.8Hz), 
20 7.27 (2H, d, .1 = 8.8 Hz), S. 18 (2H, d, J = 8.8Hz). 

(b) *J **)Vto)\>n$. >Wt (R) - 4- [1-757-3 - (4-xbP7 

7'oe^] 71-^ x7^;i/ mwtm. 

m&M 1 0 0aT?#6*lfc (R) - [1- [ ( 4 - i? * )Vi3 )], =E >( )],-*■ 
25 ) 7x-)l/] - 3- (4--hD7iMy) 7°D t'JI/] *)l-/U>B t - 7* 

'H-NMR (400MHz, CDCI,) 5 ppm : 2.36-2.46 (lH.m), 2.66-2.75 (1H, m) , 2.9 
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5 (3H,s), 3.07 (3H,s), 3.81-3.89 (lH.m), 4.06-4.14 (lH.m), 4.46 (lH.dt, 
1 = 5. 6Hz,3. 2Hz), 6.87 (2H, d, J = 9. 6Hz) , 7.06 (2H, d, 1 = 8. 8Hz) , 7.52 (2H,d,J = 
8. 8Hz), 8. 14 (2H,d, J=9. 6Hz). 
[a] D 22 -110. 5 (CHC1 3 , C=l. 04) 
5 MS (FAB) m/z: 360 (M + H)\ 

(nmw 10 1) 

ittf-frXfrXS. >Wt ( R ) -4- [l-/f.)l/75;-3- (4.--FD7 
x 7°a£;H. 7'i-jl/ XXfJL' (^J^<b-&tl#^ 1 - 9 2 ) 

10 mmmi o o a-pusnfe (r) - ti - t (4 - v^^^^^a^-t ;p*^5/ 
) 7iun - 3- (4-zhD7iy + y) 7°Dtf;i,-] t - y 

iXrJVSffll/^ ^11^6 Id, e iH«fcjRjfcfcfT^ @ WflS'&tt £ 7^ 
.H' 7 zXtL-Tflfc, 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.52 (3H, s), 2.62-2.66 (lH,m), 3.01 (3H 
15 ,s), 3.01-3.10 (lH.m), 3.10 (3H,s), 3.72-3.75 (lH.m), 4.07-4.11 (lH,m), 
4.29-4.32 (lH.ra), 6.86 (2H, d f J=9. 2Hz) , 7.20 (2H, d, 1=8. 4Hz) , 7.59 (2H, d 
, J = 8.4Hz), 8. 15 (2H,d, 3 = 9. 2Hz). 
[ a ] 0 " -142. 1 (CHC1 3 , C=i. 00) 
MS (FAB) m/z: 374 (M + H)\ 

20 

(£i&0y 102 ) • 

zj^T-frftJV.nS. (R) -4 - [ 1 - ~?*J-)V7 5 J - 3 - (4- - ho 

7iMy) y^-)l- X7«x.JU MI (i?!)^m^^#^ 1 - 1 4 9 

) 

25 mspy 1 0 1 -zmtitzi; tj-jix .frrts. >m (r) - 4- [1-/^75 

y - 3 - (4 - n h □ 7 x / 3f v) yot°JH 7i-f IXrJ^ffllK 
09 3 <h|5ltl{CRj^^lTV^@^fb^t)^7 ; 6;l'7 7 7 t l/Tftfc. 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.62 (3H,br s), 2.72-2.79 (lH,m), 2.88 
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(3H, br s), 2.99-3.07 (lH.m), 3. 02 (3H, s) , 3.11 (3H. s), 3.67-3.73 (lH.m) 
, 4.08-4.13 (lH,m) t 4.28-4.31 (lH.m), 6.81 (2H, d, 1 = 9. 2Hz) , 7.24 (2H, d, J 
= 8. 6Hz), 7.55 (2H,d, J = 8.'6Hz), 8.15 (2H, d, J=9. 2Hz) . 
[a] D 22 -115. 2 (CHC 1 3 , C=0. 92) 
5 MS (EI) m/z: 387 (M + H) + . 

(mtMM 10 3) 

it *=?)Vt> )Vn$.>m. 4- [1-^^.^7=7-3 - (fcf'J >->- 3 ->f )V* 

*>) ^Dtr;i/] 71=^ x^r-jp 2i£@£J£ ( 00 ft 1 - 1 1 9 ) 

10 ^0(1 1 6 b T# 5ntN - tl- [ (4 *3-)\>tl llK^-i + 7x 

- 3 - fc H d*'>7'd t?;i/] -n- ^^j^j^u >@£ t-:/^;u xx 

Wft^ttS7 : E.iP7 7 * <h iTflfc. 

'H-NMR (400MHz, CDC 1 3 ) <5 ppro : 2.45-2.56 (lH.m), 2.58 (3H, s) , 2.65-3.7 
15 3 (lH.m), 3.07 (3H,s), 3.99-4.04 (lH.m), 4.21-4.26 (lH.m), 4.49 (1H, dd, 
J = 1 0 . 4Hz, 4. 4Hz), 7.19 (2H, d, J =8. 8Hz) , 7. 48 (2H, d, J = 8. 8Hz) , 7.85-7.89 (1H 
,ra), 8.00 (1H, d, J=7. 2Hz), 8.37 (1H, d, J=6. 0Hz) , 8.39 (lH,a). 

(mmm 104) 

20 y^fJWJl'A^Vt .3- [l-y^fJl7$;-3 - (4-"hD7x; + 

-» 7°pfcf.;V] 7i-;i- xxfi (mmit&wm^ 2 - 1 4 9) 

. &t&m9-S-C&S>tl1ti?*9-)\'tl)M$>WL 3 - [l-7f^75y-3 - ( 

25 'H-NMR(400MHz, CDCI3) 5 ppm : 2.53-2.9 (7H,m), 3.00 (3H,s), 2.98-3.12 
(lH.m), 3.09 (3H,s), 3.75-3.81 (1H, m) , 4. 1 0-4. 1 5 (IH.m), 4.34 (lH.dd, J 
= 11.0Hz,3.7Hz), 6.82 (2H, d, J = 8. 8Hz) , 7.24 (1H, d, J = 7. 7Hz) , 7.3 (lH,s), 7 
.36 (1H, d, J = 7. 7Hz), 7. 46 (1H, I , J = 7. 7Hz) , 8.14 (2H, d, J =8. 8Hz) . 
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MS (FAB) m/z: 388 (M + H) 4 . 
imm\ 10 5) 

> * ^)Vt))Vn 5 >B. 4 - [ 1 - ±f-)V 7 5 J - 3 - (3--hD7iM-> 

) ^otr;n 7i-jp ixf.'i' ±£^i& (F^fb-&%#^ i - 7 o) 

(a) N- [ 1 - [ (4 -^^l^WN'^-r.^^v') 7i^H -3-th' 

(b) ^^^..'l-.^-'l'/tS >^ 4- [ 1 -Xf.)l/75 7 - 3 - (-3--FD7I 
y^->) -JuMfy} 7x-;i/ IXf.^ 

0 5 ati^n/tN- [1- [ (4 -i? )in*^ )V 7 

iZJH' - 3 - t F P + •> 7° □ H )V ] - N - JL^)Vtl ;UA* 5 t -7*9^1- 

i7fMV 3 h □ 7 x s-A&m ^mm V f> g £FH*K£ft»*fT^ 
m^it^^^y^^y 7 7 t itftt. 

'H-NMRUOOMHz.CDCl,) 6 ppm : 1.46 (3H, t , J = 7. 3Hz) , 2.67-2.75 (lH.m), 
2.82-2.90 (lH.m), 2.93 (3H, s), 3.05-3.19 (lH.m), 3.09 (3H, s), 3.64-3.70 
(lH.m), 4.00-4.05 (lH,m), 4.42 (1 H, dd, J = I 0. 7Hz, 3. 4Hz) , 7.12 (lH,dd,J = 8 
72Hz, 2.0Hz), 7.19 (2H, d. J = 8. 6Hz) , 7. 38 (1H, t , 1 = 8. 2Hz) , 7. 56 (lH,t,J = 2.0 
Hz), 7.65 (2H, d, J = 8. 6Hz) , 7. 78 • (IH, dd, J = 8. 2Hz, 2. 0Hz) , 9.95 (lH.br s), 1 
0.2S (lH.br s). 

MS (FAB) m/z: 3S8 (M + H) + . 

(mmm 1 o 6 > 

i?*?-)V%)\/rtS>WL 4 - [ 1 -X^JU7 5 J - 3 - (4-7Jl/tn7i; + 
->) 7°nt°;i-3 7 xXJl/ X7x;V (fljKfc'&flS** 1 -■ 6 7 ) 

10 5a T'# 6 nfc N - [ 1 - [ ( 4 - 9=- )V * )l- A* =E -i )V ^ * -» 7 
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x~.a<] - 3- kFo^y7 P Dt:jH -N-Xfil'AJWU/S t-^^Jl/ 
XX TA^Zf4 - 7)V* P 7x 7 ->l&m ^> Ili 7 f, g £ R$H3£j££ff 

'H-NMR (400MHz , CDC 1 3 ) <5 ppm : 1 . 46 (3H, t , J=7. OHz) , 2.56-2.66 (lH.m), 
5 2. 79-2. 92 (2H,m) , 3.01 (3H, s) , 3. 00-3. 1 0 (1H, ro) , 3.09 (3H,s), 3.49-3.54 ( 
lH,m), 3.84-3.89 (lH.ro), 4.43 (1H, d,J = 8.1Hz), 6.67-6.70 (2H, m) , 6. S7-6 
.91 (2H,m), 7.18 (2H, d, J = 8. 4Hz) . 7.65 (2H, d, J=8. 4Hz) , 9.92 (lH.br s), 1 
0. 21 (1H, br s). 

MS (FAB) m/z: 361 (M + H) 4 . 

10 

(Mffim 10 7) 

^^f^^tSX! 4- [l-IfJl'75 ,/-3- (3-7JltD7i/ + 
is) 7°n¥)l-] 7 x.-.)l x^fJl' t&mm. (Myjkit^^m^ 1-6 S) 
l$|H 5 aT'#6ntN- [1- [ (4-y^f Jkt^/^-fJht+y) 7 
15 x-.;H' - 3 - t K a**> fcTJU] -N-ifJl/M/U >BE t-7^)l- 
X7 fJl'RtF 3 - 7 Jl'^ D 7 x / - Jl^I ^Iffl 7 f, g tmmiZKfo&ft 

'H-NMR(400MHz, CDC1 3 ) 6 ppm : 1.45 (3H, t , J = 7. 3Hz) , 2.60-2.70 (1H, m), 
2.83-2.93 (2H,m), 3.01 (3H,s), 3.01-3.13 (lH,m), 3.09 (3H, s) , 3.50-3.56 
20 (lH.m), 3.87-3.92 (lH.m), 4.42 (1H, brd, J = 8. 1Hz) , 6.47 (1H, d t , J = l 1 . OHz, 
2.2Hz), 6.54 (IH, dd, J = 8. lHz,2.2Hz), 6.60 (1H, td, J=8. 1Hz, 2. 2Hz) , 7.13 (1 
H, dd, J=8. 1Hz, 6. 6Hz), 7.18 (2H, d, J=8. 4Hz) , 7.65 (2H. d, J = 8. 4Hz) ', 9.95 (1H 
, br s), 10. 26 (1H, br s) 
MS (FAB) m/z: 361 (M + H) \ 

25 

(mmm 1 o 8 ) 

)VKS. > m. 3- [l-^?Jl/757-3 - (3-;hD7i;+-> 
) 7*DW] 7x.~)l< IAf.^ (W*Mt^2-9 4) 
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7 e T»6ft&Nr .[ 1 - [ (3 -i^^f JPA;i'A* ; E'f A-tf+v') 7x~ 
;H - 3 - fc H 7'o b';i-3 -N - ^^Jl^Jl'/U t -~7^-)V IXr 

5 'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.25 (3H,s), 2.61-2.69 (lH.m), 2.98 (3H 
,s), 2.97-3.10 (lH.m), 3.08 (3H,s).. 3.73-3.79 (lH.m), 4.07-4.12 (lH,m), 
4.35 (1H, dd, J = 1 0. 3Hz, 4. 4Hz), 7.14-7.20 (2H,m), 7.35-7.48 (4H,m), 7.60 
(1H, t, J=2. OHz), 7.79 (1H, dd, J = 8. 1Hz, 2. 2Hz) , 10.10 (2H,br) 
MS (FAB) m/z: 374 (M + H) + . 

10 

(.nmm 109) 

i?*5-)V}3)\>rtS. >Wt 4 - [3 - (4-^7DD7i^^7i;) 
75/7*0 tf.;i-] 7iZ.ll/ ixf.^ 2i£i?i£ (F-l^fb^^#-% 1 - 5 0 ) 
(4 - 47 □ D'7i - HO fcJWtS >M t-7'^.H' IXt.I^I HJStfiJ 8 7 

'H-NMR(400MHz, CDC 1 3 ) (5 ppm : 2.46 (3H, s), 2.71-2.76 (lH.m), 3.01 (3H 
,s), 3.09 (3H,s), 3.16-3.23 (lH.m), 3.38-3.49 (2H,m), 4.05-4.08 (lH.m), 
7.23-7.26 (2H,m), 7.39 (2H, d, J = 8. SHz) , 7.5S (2H, d, J = 8. 8Hz) , 7.63 (2H, b 
r s) . 

20 MS (FAB) m/z : 362 (M+H) + . 

(mr&m no) 

s J*?-)Vft)inS. >Wt 4- [3- [N - T-fe^.'l-N - 

) 75/] - i ->f;i/7 3 / t°d b;i-] 7 ^ - .a- xxt.)1' (#J^ft£- 

25 1-60) 

N- (3 -7MD7HW 7-iz^5 HSfflVi, ^|M#)8 7 £ mtik\ZE.fc&fr 
^m^it^^^T'EJiy T 7 <t UTtifco 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 1.94 (3H,s), 2.10-2.15 (lH.m), 2.45 (3H 
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,s), 2.71-2.77 (IH.ib), 3.02 (3H, s) , 3.11 (3H, s) , 3.58-3. 63 (lH.ra), 3.91 
-3.95 (IH.di), 4.13-4.18 UH,m), 6.99 (1H, d, J = 8. 1Hz) . 7.08-7.14 (2H.ni), 
7.20 (2H, d, J = 8. 0Hz), 7.41-7.47 (lH.m), 7.69 (2H, d, J = 8. 0Hz) . 
MS (EI) m/z : 387 (M)\ 

5 

(mmm in) 

^^fJ^JkA'$ >m 4- [l-^f.H75;-3 - ( 3 - 4 -X K 

□ ?x. ; * : >) tf;H 7i^ji x^t-jp (fcisfls^tt*-* i-ii 

5) 

10 3 -*?-)V- 4 -X h P7x/ — )V^m^,mMM4 8 £R«teEf&&f?^lM 

'H-NMR (400MHz, CDC) 3 ) <5 ppm : 2.52 (3H,s), 2.58 (3H,s), 2.58-2.66 (1H 
,m), 3..01 (3H,s), 3.01-3.10 (lH.m), 3.10 (3H,s), 3.67-3.73 (lH,m), 4.03 
-4.07 (lH,m), 4.29-4.34 (lH,m), 6.68-6.70 (2H, m) , 7.20 (2H, d, J = 8. 3Hz) , 
15 7.59 (2H, d, J=S. 3Hz), 8.01 (1H, d, J = 9. 1Hz) . 
MS (FAB) m/z : 388 (M+H) + . 

(mmm 112) 

V&f-frftfrrtS. >m 4 - ( 1 -^f JI-7S J - 3 - o-bJKilt+yyD M 
20 )V) 7 3L~)V XXr-.'l/ m.mm. (WSMSf 1-8 4) 

1. 6 b TTWSnfcN - [1- [ (4 -^^^Jt'^^A^-r.JI/^-^v) 7x 
-3-t h'D + i/^Olf^] - N-^f)K*)l'A'S>i t-:^;i« XX 

7^)}/ 7 T 7s ibTUfc. 
25 'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.21 (3H,s), 2.52 (3H, s), 2. 57-2. 63 (1H 
,m). 2.95-3.09 (lH,m), 3.00 (3H,s), 3.09 (3H,s), 3.59-3.65 (lH.m), 3.96 
-4.00 OH,m), 4.30-4.36 (lH.m), 6.61 (1H, d, J=8. 1Hz) , 6.82 (1H, t , J = 8. 1Hz 
), 7.03-7.11 (2H,m), 7.18 (2H, d, J = 8. 0Hz) , 7. 61 (2H, d, J=8. 0Hz) . 
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MS (EI) m/z : 342 (M) \ 

(mmm in) 

>' * J- )l t) )V A S> m. 4 - [ 3 - ( 4 - 2 a □ - 2 - ;* 7 x J * >0 - 1 

, 5 y 7*d 7iz^ i^f.^ 1-11 

2) 

1 6 bT-#^^lfcN- [1- [ (4 - >■ ^^frtDin^'i 7 x 

10 f?5fTUg^fb^t)^7 ; £l|/7 77i Hit. 

'H-NMR(400MHz, CDClj) 6 ppm : 2.17 (3H, s) , 2.51 (3H, t , J = 2. 7Hz) , 2.56- 
2.63 (IH.m), 2.94-3.09 (lH,m), 3.01 (3H,s), 3.09 (3H,s), 3.57-3.63 (1H, 
m)., 3.92-3.97 (lH.m), 4.27-4.32 (lH.m), 6.52 (1H, d, J = 8. 7Hz) , 7.01 (lH,d 
d, J=S. 7Hz, 2. 5Hz), 7.07 (1H, d, J=2. 5Hz) , 7.19 (2H, d, 1 = 8. 4Hz) , 7.59 (2H, d, 
15 3 = 8. 4Hz). 

MS (EI) m/z : 376 (M) \ 

(mmm 1 1 4 > 

v^^JI/.^A'S >M 4- [l-v^^75/-3- (3, 4, 5 - h U 7 

20 ;i4D7i;^y) y°u\d)i] 7i-A'_ixf^ t&mm. (m7Rik& i wm j i% 1 - 

17 4) 

8 0 -?m*>ftfci?*?-)l-t) JkK = >fflt 4- [ 1 - *?-)l7 5 / - 3 - ( 
3, 4, 5-hU7.)^D7i; + -» ^Otr;l-] 7x-;L- X*"rJP£JlH, 

25 'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.60 (3H, d, J = 5. 0Hz) , 2.65-2.74 (1 H, m), 
2.88 (3H, d, J=4. 7Hz), 2.91-3.02 (l.H.m), 3.02 (3H, s) , 3.11 (3H,s), 3.48 ( 
1H, td, 1=9. 6Hz,3.6Hz), 3.89-3.95 (IH.m), 4.21-4.28 (IH.m), 6.34-6.39 (2H 
,m), 7.24(2H,d, J = 8.5Hz), 7. 55. (2H, d, J=8. 5Hz) . 

/ 
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MS(EI) m/z: 396 (M + H) + 
CgffiM 115) 

~J * )V% >B. 4- [4- (4-^DD7i;*'» - iHS 

5 y 7*^;i/] 7i^.i izt.^ (Mmik&wm^ 1-193) 

(a) 3- ( 4 Vu*i,1 xXJIO -3 - [ N — (t-yh + y*JH- 

HMFy 1 6 a x~m zntz 3 - [n - ( t -7* h^->^^^-ju) - n - * 

57] - 3- (4-k F p^~>7 xX,)U) 7°d t°^->^ x^;i- XT-tv'U 5. log 
10 (16nMioimD^&# U A 3. 27g (24mmol) N , N-v/?^*^A7S H^' 
JQA, &^T^> >'Jl/^D i= H 2.3mL (l9mmol) £JD %. > 4 B#f^M# b fc 

. S^^^t3.7K^iP^> 7KH^imx^;n:-tttb b, ^^JS^7KR^^?P^^7K 

b , »7j<sitM ^ * v- ^ a -cttJft b tz. mmmTmm ^m^vtz. zn&zs 

V tsf)V1i 7A^DVh^77^-l:J; DlMb g (ft-fb^r^ 5. blgmtz. 
15 'H-NMR (400MHz, CDC 1 ,) 6 ppm : 1.23 (3H, t , J = 7. 2Hz) , 1.48 (9H ; s), 2. 61. (3 
H. br s), 2.88-2.92 (2H,m), 4.21 (2H, q, J =7. 2Hz) , 5.05 (2H, s), 5.66 (1H, b 
r s), 6.94 (2H, d, .1 = 8. 4Hz), 7.18 (2H, d, J = 8. 4Hz) , 7.31-7.44 (5H.m). 

(b) N- [1- (4-^>yD^y7i-^) - 3 - k' K □ * ->7*D \z° )V\ - 
20 N - y frJlS. t - 7*^)1- XXf^ 

7K^fbT.H'$ X^7 A U ^^7 A 1 . 0 2 g (27minol)fcg^^iTf h 7 t H a 7 7 > 
1 OOmL £ UU X > - 7 S °C \Z b . mMM 1 1 5 at#^tlfc3- ( 4 - ^ > 
□ ^->^7x - 3 - [ N — ( t - 7* b*->#.^x;|/) - N- /f.)l/7S7 

] 7°Dt 0 ^->m X^jP X^-rJU 5.56g (ISmoDOt h7hHD77>Sf«* 

25 ioA, 3 o ftr*mm tzmo "c^t^o < o $^1:3 o^rwufc. 

S^^^{C7j< lnL, 1 5 %7kWtiti- h U ^A7jc^^ lmL, 7fc 3mL £ ]l|fi # Jp A , ^ 
11:3 0 #|3JJ£#b, ffi7Xl5lt^-x'^^i/^A^jQA7 u c^^f B ^5iib, 3^<DJ§ 

i^«ETi*L 7c. ji n £ ~> u 77 ir 7 a ^ d ■? h y ^ 7 << - \z «t o mm b 
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, B«Hb£4fc* 4. 78g#fc. 

'H-NMR (400MHz, CDC lj) <5 ppm : 1.51 (9H,s), 1.92-2.15 (2H,m), 2.42 (3H, b 
r s), 3.50-3.74 (3H, n) , 5.06 (2H.s), 5.54 (lH.br s) , 6.95 (2H, d, J = S. 5Hz 
), 7.21 (2H,d, J = 8. 5Hz), 7.31-7.45 (5H, m) . 

5 

(c) N- [1- (4-^>-/D + y7i;iH - 3 -i/7J 7 a tf;H — N - 

^SfefiJ 115 bT»6n&N'- [ 1 - (4 -^>vD=\r>^ x -)V) - 3 - t V 5 
D*->7°P tf.H-] -N- ^ ^Jkt/^/U >^ IXtJI- 1.50g (4.0m 

10 nol) *g*aSSTr h 7 t K a 7 5 > 20nL l:jg)S L, h 'J IfJl'TS > 0. 84mL 
(6.0ramol)£*P*.fc^, ^ST^^/XJW- )V i7 □ U H 0. 37mL (4. Smrool) £ 

ISfllfc, fcStlfcJSStofcN, N-^^f^jl'AyS H 20iL 
15 , 1 5 - £ 5 t> >- 5 1. 2mL (6. Ommol) ZMx., $ £> *> 7" h >J # A 294m 

g (6. Ommol) **PA, SifiT — Lfc. SJ^^M * iP A , .*Ji£R&x 
.11/ Tjftffi ^«B£fiSfnAt&7.KTifc&L, fc*tttt-7-y*->«27ATtt*L-fc 

> : l^^x^;P, 80:20-70:3 0) K J; D f* »! U , SWYt^^S 1.41g 

20 

'H-NMR (400MHz, CDC1 3 ) (5 ppm : 1.51 (9H,brs), 2.20-2.28 (lH.m), 2.41 (3 
H.br s), 5.06 (2H, s) , 5.35 (lH.br s), 6.96 (2H, d, J=8. 6Hz) , 7.17 (2H, d, J 
=8. 6Hz), 7. 31-7. 44 (5H, m) . 

25 ( d ) N - [ 1 - (4-^>v f D + ">7i-W - 4 - b K □ * ^7^-)V\ - N 

^S£{^J 115c T»6nfcN - t 1 - (4 -^>J?n + V7i-JV) - 3 - -77 
y 7°a f;i/] - N - /f)P»J^S >^ t-7*^;i- XX^.'M.OOg (2. 6nmol) 



WO 02/059074 



PCT/JP02/00400 



-205- 

^SEJfcSliJfiT^ na*&> 20mL Cigfifb, - 7 8 °C lZft;3$ L, 0.95 M** 
ftiM V y^^TA-S 5. 5mL (5. 3mn>ol) SrUQx., «$> o < 0 

SiSKMLT 2 fl#IBi*# Lfc. BSK^- h U ^ A 2. 6g 6 1 B# 

5 10aL ***b*«>*^ MJ £ A 98ag (2. 6mrool) £i$>o < 0 ,t)0 A 

, aiTi«fBa^L&. KmmmzykztiQz., »)i*«ffTgii&s, *® 

o Itl^^'J 7A^H7h^77^ - (^n^"9-> : »ffi!f;K 7 0 : 

30~ 5 0:5 0 ) S fi^b £4*) * 830rag 

10 'H-NMR (400MHz t CDC 1 3 ) 6 ppra : 1.49 (9H, s) , 1 . 59-1 . 65 (2H, n) , 1.89-2.01 
(2H,m), 2.53 (3H, br s) , 3.73 (2H, t , J = 6. 2Hz) , 5.05 (2H, s) , 5.20 (0. 5H, b 
r s), 5.39 (0.5H,br s) , 6.94 (2H, d. J=8. 5Hz) , 7.21 (2H, d, 1=8. 5Hz) , 7.31- 
• 7. 44 (5H, m) . 

15 ( e ) N— [ 4 - t F O + ^y'^)V- 1 - (4 - t Fd + '/7i - .'1- ) ] - N - 

^^)Vts)vn5. >m t - y'^)v x^x-jp 

1 2 6 d T#6tlfcN- [ 1 - (4-^>ya + y7x^Jk) - 4 — k F 
a^i/^^JP] -N- *?-)\>t> )Vns. >m. t-y'T-Jl X*^.)|/ 278mg (0.72mm 
ol)£* * / 5mL KjgflPL, 5 Xrt7i?VA/Btm 30mg SJll*., **ft«T 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 1.49 (9H, s) , 1.54-1.67 (2H,m), 1.87-2.06 
(2H.ni), 2.54 (3H,br s) , 3.01 (3H,s),'3.10 (3H,s), 3.73 (2H, t , J = 6. 2Hz) , 
5.22 (0.5H,br s) , 5.43 (0.5H,br s), 7.07 (2H, d, J=8. 6Hz) , 7.27 (2H, d, J = 8 
25 . 6Hz). 

(f) N- [I- [ (4-'>7f^.)Wt'fW < » 7 x ~ Jl/] - 4- k F 
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1 2 6 e T» 6ftfcN- [ 4 - t Ko + -> - 1 - ( 4 - t K □ * is 

7 xn;u) ] - N - t-y^.jp x^f J^IiffiiS^ 

U £ A 150mg (1. lmmol) £g*3tiffiTN, N - >^ fJ^M7$ H 5mL 
mffil^* y^?^*.'WU>i^PU F 0.079mL (0. 86mrao 1) £ 2)0 A , IfiT- 

fig ft A m. 7K T tSfe # b , US tK 5iSi is s- ^ * > -7 A X %t fSk U & & M JE T £ * 13 * L ft 
. ^n$y'J*^J^7^i707 h^57^ — KI«kp»«L, @fi*Hfc 220 
nig f# o 

'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 1.48 (9H, s) , 1.80-1.84 (2H,m), 1.99-2.10 
10 (2H,m), 2.56 (3H,br s), 3.01 (3H,s), 3.10 (3H,s), 4.00 (2H, 1 , J = 6. 1Hz) , 
5.24 (0.5H,br s), 5.45 (0.5H ( br s), 6.82 (2H, d, J = 8. 9Hz) , 7.08 (2H,d,J = 8 
.6Hz), 7.23 (2H, d, J = 8. 9Hz), 7.28 (2H, d, J = 8. 6Hz) . 

(g) 4 - [4 - (4-i?DD7iy+-» ~l-*9- 

i i 5 f Tf»snfcN- c 1 - c (4 -*j*?-)vti)in*z-i )v**is) 7 

i-)l']-4-tHa^i/7fJH-N-y9 : j|/*jWU>S t 

20 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 1.52-1.76 (2H, n) , 2.30-2.42 (1 H, m) , 2.4 
3 (3H,s), 2.47-2.63 (lH.m) , 3.02 (3H, s) , 3.11 (3H, s) , 3.81 (2H,t,J=6.1H 
z), 4.00 (1H, dd, J = 10. 5Hz, 4. 3Hz), 6.72 (2H, d, .1 = 9. 0Hz) , 7.17 (2H,d,J = 9.0H 
z), 7.21 (2H, d, J=S. 6Hz), 7.57 (2H, d, J=8. 6Hz) , 9.86 (lH.br s), 10.16 (1H 
, br s) . 

25 MS (FAB) m/z: 377 (M + H) * 

(mmm in) 
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) y'^-JUl 7l-.ll/ iXfiHil (0j|^<b£#5#-*f 1 - 1 9 4) 

l l 5 f £>*17cN - [1- [ (4 -V^^)VtDVn^-()V^^- ; y) 7 
x-.)U] - 4 - h H D + v -^^-ju] -N- y^l/ftJP/t^ >^ t - ^fJP 

5 7c. 

'H-NMR (400MHz, CDC1 3 ) 6 ppm : 1.53-1.83 (2H, m), 2.32-2.45 (lH.m), 2.4 
4 (3H, s), 2.55-2.65 (lH,m), 3.02 (3H, s) , 3.11 (3H,s), 3.94 (2H, t, J = 6. OH 
z), 4.00 (lH.br s), 6.85 (2H, d, J=9. 1Hz) , 7.21 (2H, d, J=8. 4Hz) , 7.58 (2H, 
d,J=8.4Hz), 8.14 (2H,d, J=9. 1Hz), 9.86 (lH.br s) , 10.21 (lH.br s). 
10 MS (FAB) m/z: 388 (M + H) 1 

mmm 117) 

V *?-)Vh)Vrt$. >Wt 4 - [ 1 - ^f J1/7S / - 2 - (4-lhD-7iM-> 

) -x^-;i] -7iz.il/ i7fJl/ iSI l - 3 9* ) 

15 N-^ h + v-N-^^^- 2 - (4-ZhD7lM.-» Tt^SHSffl^, 
9 3 t IrI^ HJK JiS S: fir B W<t 7^6 7 7Xt UT#fc, 

'H-NMR (400MHz, CDC1 3 ) (5 ppm: 2.34 (3H,s), 3.03 (3H,s), 3.12 (3H,s), 
4.37 (lH.br s). 4.48 (1H, dd, J = 1 0. 0Hz, 4. 2Hz) ', 4.74 (1 H, dd, J = l 0. 0Hz, 7. 9Hz 
), 7.13 (2H, d, J = 9. 2Hz), 7.23 (2H, d, J = S. 5Hz) , 7.67 (2H, d, J =8. 5Hz) , 8.13 
20 (2H, d. J=9. 2Hz), 10.33 (2H, br s). 
MS (FAB) m/z: 360 (M + H) + 

<^J60!I 118) 

v^^.H'*;i//N'5 >m 4- [3- [N- T-fc^.H'-N - ( 4 - 7 □ □ 7 x —JU). 
25 757] - 1 -/f^75 J 7°P tf.)l] 7i-^ iXf^ ( 09 -{fe «» 

#■9 1-59) 

N — (4-^PD7x-;U) 7-iz^5 K iJSW 8 7tra«fcKig*fTV» 
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'H-NMR (400MHz, CDC 1 3 ) 5 ppm : 1.90 (3H, s). 2.12-2.18 (lH.m), 2.43 (3H 
,t,J=2.6Hz), 2.66-2.73 (IH, ra) , - 3. 02 (3H,s), 3.11 (3H, s) , 3.61-3.67 (1H, 
m), 3.95-3.97 (lH.m), 4.02-4.08 (lH.m), 7.19-7.23 (4H,m), 7.42 (2H,d,J = 
8.6Hz), 7.67 (2H, d, J = 8. 5Hz) . 
5 MS (FAB) m/z : 404 (M+H) \ 

(mmm 119) 

i/.* ?-)l't>)in 5 >i? 4- [3- [N - T-fe^;i/-N - (4--hD7irf) 
10 #^ 1-61) 

n- (4 h a7 n-)i<) 7-tr^5 f^^^, ^mms 7 <t ID *§ \Z Km £ ft V> 

'H-NMR(400MHz, CDC1 3 ) 5 ppm : 1.94 (3H, s) , 2. 22-2. 26 (lH.ra), 2.44 (3H 
,i,J = 2.6Hz), 2.68-2.86 (lH,m), 3.02 (3H,s), 3.11 (3H ; s), 3.77-3.83 (1H, 
15 m), 3.97-4.05 (2H,m), 7.20 (2H, d, J = 8. 6Hz) , 7.50 (2H, d, J = S. 8Hz) , 7.63 (2 
H, d, J = 8. 6Hz) , 8.31 (2H, d, 1 = 8. SHz) . 
MS (FAB) m/z : 415 (M+H) + . 

(mmM 12 0) 

20 s J*?)Vh)Vrt* >& 4- [l-^fJV7S;-3 - (4--hD7i-H 
5 7) 7°a¥)l] 7x-;i/ iXr^ 2lti ( f!l ■( b £ # 1 - 5 3 ) 
(4 -~hay x ~ ;iO # >» 't - x^^^'^.ffl ^, ^M^iJ s 7 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.47 (3H,s), 2.74 (lH.br s), 2. SS (1H, b 
25 r s), 3.02 (3H,s), 3.11 (3H, s) , 3.18 (lH.br s) , 4.13 (lH,br s), 6.82 (2 
H.br s), 7.19-7.24 (2H,m). 7.57 (2H, br s), 8.10 (2H, d, J = 6. 8Hz) . 
MS (FAB) m/z : 373 (M+H) 4 . 
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cmmm 120 

^^.H-A'S >m (S) -4- [l-,^)k7$y-3 - (4--hD7 
x/^v) 7°Pk°Jl-] 7i-.l X^^Jl' 1/2 7-7 JPM^ (f!j*'ft'&^#^ 1 - 
9 2) 

5 mmm9 s Tftenfe^^^^'^^A^ >m (s) -4- [l-^f^rs; 

-3 - (4-ll^D7i/+-» 7°Pt c ;l-] 7i-^ I7f,W 
Si * : 1 6 4 ~ 1 6 6 °C 

'H-NMR (500MHz ; CD3OD) 6 ppm : 2.32-2. 39 (lH.m), 2.48 (3H, s), 2.57-2.64 
10 (lH,ro), 2.99 (3H,s), 3.11 (3H, s) 3.88 (1H, d t . J=9. 5Hz, 5. OHz) , 4.13 (lH,d 
1, J = 1 0. 5Hz, 5.0Hz), 4.30 (1H, dd, J = 10. OHz, 4. OHz) , 6.68 (lH,s), 6.99 (2H, d 
,J = 9.3Hz), 7.19 (2H, d, J = 8. SHz) , 7.46 (2H, d, J = 8. 8Hz) , 8.17 (2H, d, J = 9. 3Hz 
■ ). 

IR(KBr) v mas cm-' : 3423, 3108, 171 7, 1 59 1, 1 5 1 1, 1389, 1 341, 1 257, 1 21 6, 
15 1 1 75, 1 1 10, 859, 753. 

Ttmfitf : Calcd for C 2l H 25 N 3 0 7 : C.58.46; H,5.84; N.9.74; 0,25.96. Found: 
C, 58. 19; H, 5. 68; N, 9. 69; 0, 26. 20. 
[ a] „" +119. 5(Me0H,C=l. 00) 

20 (mmm 122) 

i? * 3- )V n 5. >m 4- [1-^^757-3 - ( 4 - - h D 7 x ~ )V) 

:7°ot\)H 7i^.)i xxfii mmm. (m^it^^^m - 1 9) 

25 'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2.38 (3H, s) , 2.51-2.58 (3H,m), 2.80-2.8 
4 (lH.m), 3.03 (3H,s), 3.12 (3H,s), 3.89 (lH.br s), 7.23 (2H, d, J=8. OHz) 
, 7.27 (2H, d, J = 8. 4Hz), 7.53 (2H, d, .1 = 8. OHz) , 8.08 (2H, d, J = 8. 4Hz) , 9.88 ( 
lH,br s), 10.24 (lH,br s). 
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(mmm 123) 

5?^^;W*;W15 >Wt (S) - 4- [1-757-3 - (4-ZfD7i; + 
-» yntf.U-] 7xrjV xxfJl' (fl*ft^*#tl-6ft) 

9 8 a-cnenft (s) - [1- [ (4 -^^i^ua^ ;i< :**->) 

-3 - (4-^hD7i;+y) 7°Ot°;i/] *Jl«/t5>» 

'H-NMR (400MHz, CDC lj) 6 ppm : 2.36-2.46 UH.n), 2.66-2.75 (IH.m), 2.9 
5 (3H,s), 3.07 (3H,s), 3.81-3.89 (lH,m), 4.06-4.14 (lH.m), 4.46 (lH,dt, 
J=5. 6Hz. 3. 2Hz), 6.87 (2H, d, J=9. 6Hz) , 7.06 (2H, d, J=8. SHz) , 7.52 (2H, d,J = 
8. SHz), 8. 14 (2H, d, J=9. 6Hz). 
[a] 0 " +111. 3 (CHC1 3 , C=l . 01) 

MS (FAB) ra/z: 360 (M + H)\ 

(mmm 124) 

^'f.'W^U^i 4 - [3- (2-i7PD-4-^hD7i;+y) -1 

-^fji-Tsyyafjn 71^ ixfji' til (MTKik&'wmm - 1 0 
s ) 

2-7DD-4--ha7iy — Jl'SJBV^SSJfiWI 4 8 tmmiZfcfcZ'n V> @ 65 

'H-NMR(400MHz, CDCI 3 ) 6 ppm : 2.54 (3H, s), 2.66-2.73 (lH.m), 3.00 (3H 
,s), 3.06-3.12 (lH,m), 3.09 (3H,s), 3.73-3.79 (lH.m), 4.26-4.30 (lH.m), 
4.37-4.41 (lH.m), 6.83 (1H, d, J=9. 1Hz) , 7.19 (2H ; d, J =8. 6Hz) , 7.64 (2H, d 
, J=8.6Hz), 8.08 (IH, dd, J = 9. 1Hz, 2. 8Hz) , 8.27 (1H, d, J = 2. SHz) . 
MS (FAB) b/z : 408 (M+H) *. 

12 5) 
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y^fJl/.^jk/U >Wt (S) - 3- [3 - (4-ihD7iM-» -1-^ 
^7$/7'DtJH.7i^JP IXfil' 2-9 2) 

(a) (S) - [1- [ (3-i?^f-M^-f*t+'» 7i-Jk]'-3- 
t h'P + v 7° □ t: .H' ] #.>W\*5>$ t-:/^)l< IXf.'l' 

5 Tetrahedron: Asymmetry, 1 99 1 , 2, 1 83 {l|B«c$ tlT<^ o^&ild: o L 
fc (S) - 3-7$;-3-(3-th'a^y7i — A') > S£ P< ^.^ 

(b) >m (S) - 3- [3 - (4-IhD7i/+-» - 

io i - *9-)V7 5 j y°u tf 7 x - ji/ xt^U 

UMiflll 2 5 aT»&ft;fc (S) - [1- [ ( 3 - V * ?-)\>t> )V A'^E -f ;P * * v 
) 7iUH - 3-t HD + y7'otf.n'] *^/tS>H t-r/3\H' X7xfJl'.R 
c/4--hD7x / HMtfil 7 f ,-3E%0!l 6 1 d , e i El jR Jfc £ 

15 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.54 (3H, s), 2.67 (1H, m) , 2.99 (3H, s 
), 3.05 (1H. m), 3.07 (3H, s) , 3.78 (1H, m) , 4.11 (1H, m) , 4.30 (1H, m) 
, 6.87 (2H, d, J = 9.2Hz), 7.20 (1H, n) , 7.31 (1H, s), 7.45 (2H, m) , 8.15 

(2H, d, J = 9.2Hz), 9.97 (1H, br s), 10.48 (1H, br s) , 
ms (FAB) ro/z: 374 ( (M+H) *) 

20 

(mmm 126) 

i? t^lVtl )Vn=i>m. (S) - 3- [3- (4-~ hD7i7^y) - -1 - i? 
*?-Jls7$. J 7"D tf7I/] 7i^' I7fJl' Ifitt («Sft^«#*2-l 49 
) 

25 ^ 1 2 5 bT»5nfcJ?>f JP*^5 >* (S) - 3- [3 - (4- = 
hD7i/+-» - 1 - ^fJP7S 7 :/d hf;H 7HJb IXfJl- SSI^i 

^, ^iStTii 3 tmmiz fcmztf b wik&yo * 7 )i7 ?xt i/t»&. 

'H-NMR (400MHz, CDC I,) <5 ppm : 2.65 (3H, s), 2.74 (1H, m) , 2.85 (3H, s 
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), 3.00 (3H, s), 3.07 (1H, m) , 3.09 (3H, s), 3.77 (1H, m) , 4.12 (1H, m) 
, 4.30 (IH, ni), 6.82 (2H, d, J = 9.0Hz), 7.24 (IH, m) , 7.30 (1H, m) , 7.36 

(1H, m), 7.46 (1H ; m) , 8.15 (2H. d, J=9.0Hz), 
ms (FAB) m/z: 388 ( (M+H) ') 

5 

mmm 127) 

~J*7-)ltl >m (S) - 4- [3 - (2-i7 0D-4--h07niydp 

- 1 - ^f;i7s y 7Dtf;i/] 7x-;i- jlt^^jv lit (pmik&wm^ 

1-10 8) 

10 ^ffiM8 la -embtifc (S) - [1- [ ( 4- V *?)V.iJ)\'K 3 £'( Jl^^-is) 
7 x - 3 - t + tr;i/.] #.'1^5 >K t - 7^;t- X7^;URtf 

2 - 7 o D - 4 -n b O 7x J -.)P£ffli^> 7 f , HJStf!) 61d, e tM 

'H-NMR (500MHz. CDCI3) 5 ppm : 2.54 (3H, s), 2.67-2.72 (lH.m), 3. 00 (3H, s 
15 ),3.05- 3.14 (lH,m), 3.09 (3H,s), 3.73-3.77 (lH,m), 4.27-4.30 (lH,m), 4 

.37-4.41 (lH.m), 6. S3 (IH, d, J = 9. 0Hz) , 7.19 (2H, d, J = 9 . 0Hz) , 7.64 (2H, d, J 

=9.0Hz), 8.08 (IH, dd, J=9. 0Hz, 3. 0Hz), 8.27 (IH, d, J=3. 0Hz) . 

IR(CHCIj) 2977, 271 0, 1 587, 15 1 5, 1492, 1392, 1346, 1 277,. 1 1 76, 1054, 1 

027, 1 01 9. 
20 [a] D 22 + 1 35. 1 (CHC 1 3 , C=0. 72) 

(nmm 12 8) 

-J =F )VK 5 >Wt (R) - 4- [3 - (2-^DL--4-ZhD7i;*-> 

) - i ?)L 7 5 j y'n tfju] 7x-.ip i7f )i t&wtm. (m^it^mmm 

25 - 1 O 8 ) J 

sfettm 1 a ftfc (r) - [ i — [ ( 4 - *j ax frn^-t )i#*>>) 7 

r^JH - 3 - k Fo^y^D t!;U] >m t - 7^,>l/ IXf Mtf2 

-7PP-4-— hD7i/-)^ffl^, 7 f , m&M6 Id, e tfflffi 
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'H-NMR(500MHz, CDC 1 3 ) <5 ppm : 2.54 (3H, s) , 2.67-2.72 (lH.m), 3.00 (3H 
,s), 3.05-3.14 (lH,m), 3.09 (3H, s), 3.73-3.77 (lH.ra), 4.27-4.30 (lH.m), 
4.37-4.41 (lH,m), 6.83 (1H, d, J = 9-. OHz) , 7.19 (2H, d, J=9. OHz) , 7.64 (2H. d 
5 ,J=9.0Hz), 8.08 (1H, dd, J=9. OHz, 3. OHz) , 8. 27 (1H, d, J=3. OHz) . 

IR(CHCIj) 2977, 271 0, 1587, 151 5, 1492, 1392, 1 346, 1 277, 1 1 76, 1054, 1 
027, 1019. 
[ a ] D 22 -131. 0(CHC1 3 ,C=0. 86) 

io (mmm 129) 

v^fJ^JWU^ (S) - 4- [3 - (2-^DD-4-r.hD7i; + 
f 1-165) 

^Kffl 1 2 7T#6tl*:ft^«^^Jl'*JI'/t5 >1 (S) -4- [3- (2 
15 -^□D-4-ihD7i;>-» - 1 - * 5P;W7 5 J 7°a fcf JU] 7i^^ X 

'H-NMR(500MHz, CDC 1 3 ) 6 ppm : 2.61 (3H, d, J = 5. OHz) , 2.80-2.89 (lH.m), 
2.95 (3H, d. J = 5. OHz) , 3.01 (3H,s), 3.02-3.10 (lH.m), 3.10 (3H,s), 3.66-3 
20 .74 (lH,m), 4.23-4.30 (lH.m), 4.31-4.37 (lH,m), 6.82 (1H, d, J = 9. OHz) , 7. 
22 (2H, d, J = 9. OHz), 7.62 (2H, d, J = 9. OHz) , 8.09 (1H, dd, J = 9. OHz, 2. 5Hz) , 8.2 
7 (1H, d, J=2. 5Hz) . 

IR(CHClj) 2970, 231 7, 1725, 1587, 1 51 7, 1492, 1467, 1 392, 1 346, 1 277, 1 
1 76, 1054, 1 029, 1018. 
25 [a] D " +142.0(CHC1 3 ,C=0. 96) 

(mmm no) 

)V n 5 >m (R) - 4 - [ 3 - (2-^DD-4-iFD7i;+y 
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) - i - y^fji7^ J y'a tr;u] y jl-ji ixf.^ (^^fb-B-^#^ 

1-16 5) 

1 2 8 Ti#^nfc^^^v^^.)l'* >M (R) -4 - [3- (2- 

^DD-4--hD7i; + -» — 1 JI/7S J J°U \f )]/] 7l-jl' XT, 

'H-NMR (500MHz, CDC 1 3 ) <5 ppm : 2.61 (3H, d, J=5. 0Hz) , 2. SO-2. 89 (1H, m) , 
2.95 (3H, d, J = 5. 0Hz), 3.01 (3H,s), 3.02-3.10 (lH,ro), 3.10 (3H,s), 3.66-3 
. 74 (lH,m), 4.23-4.30 (lH.m), 4.31-4.37 (IH, m), 6.82 (1H, d, J-9. 0Hz) , 7. 
10 22 (2H. d,J = 9. 0Hz), 7.62 (2H, d, J = 9. 0Hz) , 8.09 (1H, dd, J=9. 0Hz, 2. 5Hz) , 8.2 
7 (1H, d, J = 2. 5Hz). 

IR(CHClj) 2970, 2317, 1 725, 1 587, 1 51 7, 1 492, 1467, 1 392, 1346, 1 277, 1 
176, 1054, 1029, 1018. 
[ a ] D 22 -141. 6(CHC1„ C-l. 16) 

15 

mmm i3i) 

v'-^f Jkt.)l/A'5>l 4 - [3 - (2-i7DD-4-~ h07z;+y) -1 
6 5) 

20 ^I<?J 1 2 4 tietlfcit'&fty^f >i 4 - [3 - (2-7PD 

-4-rhD7i/+y) -l-^^7 5/ 7'ob:jH 7 x - ;i< iXxil' 

'H-NMR(400MHz, CDC 1 3 ) <5 ppm : 2. 61 (3H, d, J = 5. 1Hz) , 2. 81 -2. 89 (1H, m) , 2. 
25 95(3H, d. J = 5. 1Hz), 3.01 (3H,s), 3. 01 -3. 1 0 (1H, m) , 3.10(3H,s), 3. 67-3. 72 (1H 
,■). 4. 26-4. 33 (2H,m), 6. 81 (1H, d, J = 9. 0Hz) , 7. 22 (2H, d, J = 8. 4Hz) , 7.61(2H,d 
J=8.4Hz), 8.09(lH,dd, J = 9. 0, 2. 7Hz) , 8. 28 (1H, d, .1 = 2. 7Hz) . 
IR(KBr) v B1I cr l : 3427, 2934, 2555, 2457, 1 726, 151 6. 
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MS m/z : 422 ( [M+H] ') , 406, 377, 22 1, 204. 

(mmm 132) 

y^?jktJl'/t5>l 4 - [l-^?Jk7 = ;- 3- ( 5 - 2 U U t: U v > - 
5 3 -^JU 7'D hfJH 7x-;P X^fA' (W^-ffc^ft*^ 1 - 1 

2 0 ) 

H«J1 6 bT'-f#^nfc{b-&^N- [1- [ (4 - fJl/ A/tt-f Jl/^"^ -> 
) y^~)V] - 3 - k H D*->yD tf;H -N-*=P.H'#^A*5 t-7'5 1 

.a- x^fji'R^ 5 - ^ □ □ tf u.v >- 3 - ^-.n^m*, mt&M7i, g tmu 

10 tJK^StTl^l W-fb^^^T^A^ 7 7, t l>xmtz. 

'H-NMR (400MHz. CDC 1 3 ) 5 ppm : 2. 49 (3H, brs) , 2. 62 (1H, brs) , 3. 02 (3H, s) , 
3.1 2 (3H, s) , 4.39(2H,br s), 4. S3 (1H, br s), 7. 22 (2H, br' s) , 7.67(2H,br s)-. 
, 7.84(lH,br s) , 8.41(lH,br s), 9. 05 (1H, br s), 10. 14 (1H, br s), 10. 39 (1H 
, br s) . 

15 IR(KBr) v^cm"' : 2941, 2738, 2473, 2023, 1732, 1 549. 
MS m/z : 364([M+H] t ), 333, 273, 259, 242, 207. 

(ili 13 3) 

i? >m 4- [ i - ^?;P7s j - 3 - ( 6 - *^;ut? u v>- 
20 3 --()i-jr*i/) -fD^ji] xxfJi' liS (Wilb^ftf^i-i 

2 2) 

H 16b T# 6) nfc N - [ 1 - [ ( 4 - v * ^)Vti Jl.A^c-f ~> 

) -7x-.^] - 3 - 1 k d+v'7*d tr.Ji/] - n - >m. t ~y"9- 

25 tSJS^fT^g^^'&^^T^EJl/^ £ LTt#7Co 

'H-NMR(400MHz,CDCl 3 ) 6 ppm : 2. 47 (3H, t , J = 5. 2Hz) , 2.58(3H,s), 2.58-2. 
66(lH,m), 2.83(3H,s), 3.02(3H,s), 3. 02-3. 1 1 (1H, m) , 3.11(3H,s), 4.31-4.3 
6(lH,m), 4.41-4.43(lH,m), 4. 56-4. 6 1 (1H, m) , 7. 19 (2H, d, J = 8. 5Hz) , 7.53(1H, 
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d,J = 8.9Hz), 7. 68(2H,d, J = S. 5Hz), 7. 80 (1H, dd, J = 8. 9, 2. OHz) , 8 ; 57 (1H, d, J=2. 
OHz), 10. 23(2H,br s). 

IR(KBr) v^cnf 1 : 3427, 2937, 2682, 1 739, 1 555. 

MS m/z : 344 ([M+H] + ), 3 13, 273, 242, 207. 

(mmm 134) 

v *^)Vti)in$. >m 4- [i-7fii'7s;-3 - ( 2 - u 

3 -<.>k =**>-) yptrji/] ixfii' in (#y^b£ti#4f 1 - 1 

2 1 ) 

1 6bT#6ftft^*N- [1- C ( 4 - v 5 ^ ^^A^/tt'f .'k^v 
) 7ii^] - 3 - t K u*>-7°n fc?;k] - N - * ^Jk# ;k/\* 5 >S? t-7'5 1 
)k X^T^JkS.^2 -*9=-Jkt?U 3 -X — JV&m'K* f, gtRti 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.47(3H,s), 2. 68 (1H, brs) , 2.80(3H,s), 3 
.0l(3H,s), 3. 01-3. 09(lH,m), 3.11(3H,s), 4. ZKlH.br s), 4.38(lH,br s), 4 
.41(lH,brs), 7. 22 (2H, d, J = 8. OHz), 7. 68-7. 69 (3H, m) , 7. 84 (1H, br s) , 8.25( 
lH.br s), 10.19(lH,br s), 10. 26 (1H, br s). 

•IR(KBr) v Bax cra-' : 3423, 2938, 2759, 2690, 1 722, 1 550. 

MS m/z : 344([M+H] 4 ), 31 3, 273, 242, 207. 

(mmm 135) 

v ^^)Vij)ins.>wt (R) - 3 - [ 3 - (4-ihD7i; - 1 - * 5 1 

)]/7 5 y 7°n tfJk] 7 x - Ik XXfJl/ mSS^ (tfl^t -if 2 - 19 4) 

( a ) (R) - [ 1 - [ ( 3 - V ^^)Vt>)Vn^^ Jk^^>') 7 xHJk] - 3 - fc 
F D *->7°o tT.)k] #;W\*5>& t-7*^;k XXt^ 

Tetrahedron: Asymmetry, 1991, 2, 1 83 C?B$t$ nt^5>fSfc «k o T^fiJc b 
7c (R) -3-757-3- (3 - t Fn^->7i-Jl') ^oft/^ ;* •* 'k 
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(b) ^^^*^n5>fi (R) - 3- [3 - (4-lFD7x^y) -1 

^Ml 3 5atienfc (R) - [ 1 - [ ( 3 - $>*^;U#JWt i E-l' 
5 7iXJH -3-kFD^->7'Dl:JH.*JL'/n>i I7tJH^ 

4--ho7i; n^fii 7 f , mmm 6 1 d , e tmmizKmzfi 

'H-NMR (400MHz, CDC1 3 ) <5 ppm : 2.54 (3H, s) , 2.66 (1H, m) , 2.99 (3H, s 
), 3.05 (1H, m), 3.07 (3H, s), 3.79 (1H, m), 4.11 (1H, m) , 4.31 (1H, m) 
10 , 6. S7 (2H, d, J = 9.2Hz), 7.19 (lH.'n), 7.32 (1H, s), 7.45 (2H, m) , 8.16 
(2H, d, -J = 9. 2Hz), 
his (FAB) m/z: 374 ( (M+H) 4 ) 

&mm 13 6) 

15 7)1 >Wt (R) -3 - [3- (4--hD7i7+y) - 1 - P * 

7)1-7 s. J y'a tr;H 7x^^' 177^ tftttlft (#l^fb-&^fl^ 2-149) 

mmm 1 3 5 -cm sntft^^/fj^^/u (r) -3 - [3 - (4- 

-KD7i/ + -» - 1 -^?^7 5 7 7°nt")l/] 7i-JP I7f.^ 

20 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.66 (3H, m) , 2.73 (1H, n) , 2.86 (3H, id 

), 3.00 (3H, s), 3.07 (1H, m) , 3.09 (3H, m) , 3.78 (1H, n) , 4.13 (1H, m) 

, 4.34 (1H, m), 6.82 (2H, J = 9.2Hz), 7.24 (1H, dd, J = 8. 1Hz, 1.5Hz), 7.31 

(1H, s), 7.37 (1H, d, J = 8.1), 7.46 (1H, t, J = 8.1), 8.14 (2H, J = 9.2), 
ms (FAB) m/z: 388 ((M+H) 1 ) 

25 

7 1) 



($kffim 13 7) 

y^r)^il//U>i 4- [ 1 - x^.'l/T 5 7 - 3 - (4-x 
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mmmi o 5at#^ifcft^N- ci- [ (4 ,<^)vti ^n^-i ji^-* 

>') 7xX..H-] - 3 - t h* n + y 7'd h" )V ] - N - X J- )V j] )Vrt S >M t - 7 
?-)V JLXT)VBlTJ4 -x h D7i7-J^IH, HM#!l4 8 a, b £|r]*I£K£^ 

5 'H-NMR (400MHz, CDC 1 3 > 5 ppm : 1.46 (3H, t, J = 7. 3Hz) , 2.71 (1H, m) , 2. 
88 (2H, in), 3.01 (3H, s), 3.10 (3H, s) , 3.14 (1H, id), 3.70 (1H, a), 4.0 
4 (1H, m), 4.40 (1H, m) , 6.83 (2H, d, J = 9.5Hz), 7.19 (2H, d, J = 8.8Hz), 

7.63 (2H, d, J = S.8Hz), 8.14 (2H, d, J = 9.5Hz), 
ms (FAB) m/z: 388 ((M+H) + ) 

(mmm 1 3 s) 

v?^^.n^.'i/A'5 >m 4 - [i-i^M?.ina;-3- ( 4 - X h □ 7 x 
y°u¥)l} 7xz,ip ixf^ MS (ii^ftt^i - l 8 9) 

m&m 1 4 3 tw zntcfc&mi? *?-)\<ti frns. >m. 4- [1-1^75; 

15 -3 - (4-rhD7i;+y) 7°DfcfJl<] 7xx.;p ixril' Iffi^.fflu, 

'H-NMR (500MHz, CDC 1 3 > <5 ppm : 1.37 (1.5H, t, J = 6.8Hz), 1.52 (1.5H, t, 

J = 6.8Hz), 2.63 (3H, d, J = 3.4Hz), 2.76 (2H, m) , 2.93 (3H, d, J = 3.4Hz), 
3.02 (3H, s), 3.04 (1H, m) , 3.11 (3H, s) , 3.27 (0. 5H, m) , 3.39 (0. 5H, m 
20 ), 3.77 (0. 5H, m) , 3.78 (0. 5H, m) , 4.11 (1H, m) , 4.40 (0.5H, m), 4.54 ( 
0.5H, m), 6.81 (2H, d, J=8.8Hz), 7.22 (2H, m) , 7.56 (1H, dd, J = 8.8Hz), 

7.64 (1H, dd, J = 7.SHz), S.13 (2H, d, J = 8.8Hz). 
ms (FAB) m/z: 402 ( (M+H) ') 

25 i^mm 13 9) 

iS^^frt) >m 4 - [ 1 S. J - 3 - (4-7DD7i7+y 

) 7°nt:;u] 7xx.jp x^.r-;i- mmm. (m^it&vo&m - 6 9) 

m&M 1 0 5 aT# ^nfc fb-&'^N- [1- [ (4 - >■ * )IX )l< /i^ -i * 
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->) 7 x - )V\ - 3 - t FD4->7'n t: .HO - N - X^.>1<* .>U A* 5 >K t - 7 

'H-NMR (400MHz, CDC1 3 ) <5 ppm : 1.44 (3H, t, J = 7.3Hz), 2.63 (1H, m) , 2. 
5 89 (2H, m), 3.01 (3H, s), 3.08 (1H, m) , 3.09 (3H, s), 3.52 (1H, m) , 3.8 
8 (1H, m), 4.43 (IH, ■) , 6.69 (2H, m) , 7.17 (4H, m) , 7.63 (2H, n) , 
ms (FAB) m/z: 377 ((M+H) + ) 

(mmm no 

10 y^f;V*.IWU>>SI 4- [ 1 -Xf )M?Jl/7S y - 3 - (4-j7DD7i 

y=^>) ^atf;V] 7i-^ xxt-.jI/ t&i?t& (^J^^-&^#^ i - i 9 0) 

3 9T#f.nfcl^iv^5 1 J^.'l'A5>i 4- [l-XfJl/7S/ 
-3- (4-^'DD7i;+y) ^atf^H 7x-^ IXr^ 

15 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 1.51 (1.5H, m) , 1.34 (1.5H, m), 2.58 (3 
H, br s), 2.93 (3H, br s) , 3.02 (3H, s), 3.11 (3H, s), 3.23-2.62 (4H, m 
), 3.42 (0.5H, in), 3.53 (0. 5H, m) , 3.86 (0. 5H, n) , 3.95 (0. 5H, n) , 4.31 
(0.5H, m), 4.44 (0. 5H, ra) , 6.67 (2H, .■> , 7.18 (4H, m) , 7.57 (1H, d, J = 
7.8Hz), 7.64 (1H, d, J = 7.8Hz) 

20 ms (FAB) m/z: 391 ((M+H) + ) 

p *5-)Vl3 >Wt 4 - [1 -If J17S / -3-(3,4 - y7iPtD 7 x 

7°u\d)l>} 7x-;l/ IXril' Ml (WiMtf 1-72) 
25 1 0 5 aT#£*lfcfl;<&^-N- [1- t ( 4 - 'J .* ? )V Ji )\,n*z<i 

> ) 7iX.)l/] ~ 3 - k H D^v^O t°;i/] - N-IfJl'A^/U >I? t - 7* 
^jl/ X7;fJHtf3, 4-^7JWD7i;-.'^^ 5 - ^Jfc#iJ7f> g£R« 
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'H-NMR (400MHz, CDC1 3 ) 6 ppm : 1.45 (3H, t, J = 7.3Hz), 2.62 (1H, m) , 2. 
37 (2H, m), 3.01 (3H, s), 3.08 (1H. m) , 3.10 (3H, s), 3.52 (1H, m) , 3.8 
7 (1H, a), 4.39 (1H, m), 6.45 (1H, ra) , 6.58 OH, in), 6.99 (1H, ra) , 7.19 
(2H, d, J = 8. 4Hz), 7.63 (2H, d, J=8.4Hz), 
5 ns (FAB) m/z: 379 ((M+HV) 

> 

(mtMM 14 2) 

v ? *3MI/*UW\*S >^ 4 - [ 1 -X?JM?JV75 y - 3 - ( 3 , 4 -> y)l* 
O7iy + >0 ya^'Jl/] 7x~.il/ iXrA m@£±& (#l^ffc-&^#-^ 1 -19 

10 1 ) 

Kftfff 1 4 1 T#6ftfc4t&*v**^.>U#.a<A*= >BE 4- [1-1^^757 
-3- (3, 4-^7WD7i/*y) yDHJl/] 7iiJl' x75Ml/i£i?l& 

'H-NMR (500MHz, CDCI 3 ) 6 ppm : 1.34 (1.5H, t, J = 7.3Hz), 1.52 (1.5H, t , 
15 J=7.3Hz), 2.57 (1.5H, d, J=4.9Hz), 2.91 (1.5H, d, J=4.9Hz), 3.02 (3H, 

d, J = 2.0Hz), 3.11 (3H, d, J=2.0Hz), 3.56-2.65 (5lf, ■), 3.92 OH, ra), 4. 

26 (0. 5H, m), 4.39 (0. 5H, m) , 6.43 (1H, ra) , 6.56 (1H, id), 7.00 (1H, m) , 
7.21 (1H, d, J=8. 8Hz), 7.23 (1H, d, J = 8.SHz), 7.56 (1H, d, J=8.8Hz), 7 

.64 (1H, d, J = 8.8Hz), 
20 ms (FAB) ra/z: 393 ((M+H) 1 ) 

(nmm 143) 

v^Jl/.tUWt^ >Wt 4- [ 1 -X^jlo^JI/J $ J - 3 - (4-7MD7 

xy*->) 7atr;i/] 7izji/ 17 7^ MS (myitis 1 - 1 s s ) 
25 mmm 1 0 6 x-m ziitz^m-j* ?-)it>)in^ >m. 4- [1-1^^75; 

- 3 - (4-7WD7x/+-» 7o tf)H 7X-.H- I7f^ Mm£ffl<^ 

v HMFO 3 tmffilZJxJfo*ft^Bm4k&%0$:7 : £.)U7 7 7 t Lift. 

■H-NMR (500MHz, CDC1 3 ) <5 ppm : 1.33 (I.5H, m) , 1.51 (1.5H, m) , 2,09 (l" 
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. 5H, s), 2.91 (1.5H, s), 3.02 (3H, s), 3.10 (3H, s) , 3.53-2.66 (5H, m) , 
3.93 (1H, m), 4.27 (0.5H, m) , 4.39 (0.5H, m) , 6.68 (2H, dd, J = 3. 9Hz, 8 

.SHz), 6.91(2H. t, J = 8.8Hz), 7.21 (2H, m) , 7.56 (1H, d, J = 7.8Hz), 7.66 
(1H, d, J = 7. 8Hz), 
5 ids (FAB) ra/z: 375 ((M+H)*) 

(iJS.i 14 4) 

V* J-frtDVn* >^ 3- [3- (3-^DD7i/^-» -1-^fJkTa 
;7'Dt'W 7il^ IXfMIt (I^JSft^Mf 2-7 9) 
10 ^H«7eT#6nfcflS^*N- [1- [ (3-^^?;^;W^<.l^=lry) 
7i"W - 3 - t Fo + y/O IfJH - N-^^Jl/jbJWtS >» t 

ixfwy; 3-;7DD7i;-;^fflu, uss^y 4 s a , b tin tiles i££tT 

'H-NMR(400MHz, CDC 1 3 ) 6 ppm : 2.54 (3H, s) , 2.56-2. 62 (IH.m), 2.93-2.9 
15 9 (lH,m), 2.99 (3H,s), 3.08 (3H,s), 3.60-3.66 (lH.m), 3.94-3.99 (IH.m), 
4.29-4.33 (IH.m),. 6.70 (1H, d, J=8. 1Hz) , 6.79 (lH, s), 6.90 (1H, d, J=8. 1Hz 
), 7.14 (1H, tri, J=8. 1Hz), 7.17-7.20 (IH.m), 7.33 (IH.s), 7.43-7.44 (2H, 
m). 

dis (FAB) m/z : (FAB+) : 363 ( (M+H) + ) 

20 

(mmm 145) 

zy^^jiio ;i/na >m 3 - [3 - (4-^dd7i; + -» - 1 -*? *=?)V7 

5 j 7° a tr;i/] .7 x -)l< iXfA-iM («ifb^fe#^2 - 1 3 5) 

i o T^e.nfcfb^^^^^^^.^A's >«j 3 - [3 - <4 -27 no? 
25 + - i - j 7a tf;p] 7x-.jp ixf;i/S»t*)su, £ 

'H-NMR(400MHz, CDC 1 3 ) 5 ppm : 2.60-2.73 (IH.m), 2.73 (6H,br), 2.91-2. 
99 (IH.m), 3.01 (3H, s) , 3.10 (3H,s), 3.55-3.61 (lH,m), 3.96-4.00 (IH.m) 
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, 4.27-4.31 (lH.m), 6.67 (2H, d, J=9. OHz) , 7.18 (2H, d, J = 9. OHz) , 7.22 (1H, 
dt, J = 7.9Hz, 1.8Hz), 7.30 (1H, t r i , J = l . 8Hz) , 7.38 (IH, d, J=7. 9Hz) , 7.45 (1H 
, tri, J=7. 9Hz) 
ms (FAB)m/z:377 ((M+H)*) 

5 

(mmm 1 4 6) 

v^fJ^^/tS >m 3- [3- (3-^DD-4-7^tn7i/*'» - 

1 - y ^)\-7 5 j zf'a \d)v~] yjL~jv jLx^jum.mm. (m^^^'-^m^ 2 - 1 

0 9) 

10 mmmi eirnzntcit&'WN- [1- [ ( 3 -^^^n-tui^^-f ;p 

7 xn;i ] - 3 - b H o^y7'Q fcTJU] — N — ;* ,H> # A" 5 >K t - 7'?-)\> 
X.T.TIVBlU 3 - 9 □ P - 4 - 7 )V*u 7 x /" — HJSfiJ 4 8 'a, bt 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.54 (3H, s) , 2.56-2.62 (lH.m), 2.92-2.9 
15 8 (lH,m), 3.00 (3H,s), 3.09 (3H, s) , 3.56-3.64 (lH.m), 3.92-3.97 (lH,m), 
4.28-4.32 (1H,di), 6.65-6.68 (lH,m), 6.82-6.84 (IH.ra), 6.99 (IH, tri, J = S 
.8Hz), 7.17-7.20 (lH.m), 7.31 UH,s), 7.44 (2H, d. J = 5. 1Hz) . 
ids (FAB)m/z:3Sl ((M+H) 4 ) 

20 (mmm 147) 

z? *?-)Vft)VXS. >Wt 3- [3- (4-^7DD-3-7J^07xy+y) - 
l-^f./P7 5;7°DtjH 7I-J1/ X*x.)l>t£Bfclg (f!l^fk#tl## 2 - 1 
0 4) 

$ktfcM 7 eTf etlfdt^tW- [1- [ ( 3 - ^^fM^/tt-f )l,t*y) 
25 7XZJH -3-t h , D + y7 , Dtf;H -N-^^A^/U >SS 

xxrfa^' 4 - 2 □ □ - 3 - 7^tD7 x y -;i-€ffl^> i*OtE#j 4 s a , b t 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.54 (3H,s), 2.56-2.62 (lH,m), 2.93-2. 9 
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8 (lH.ra), 2.99 (3H,s), 3.08 (3H, s) , 3. 60-3. 65 (IH, m) , 3. 94-3. 99 (IH.m), 
4.29-4.31 (IH,™), 6.56 (1H, dd, J = 2. 9Hz, 1 . 5Hz) , 6.62 (1H, dd, J = 2. 9Hz, 1 . 5H 
z), 7.17-7.23 (2H,m), 7.31 (IH.m), 7.44 (2H, d, J = 5. 1Hz) 
ids (FAB)m/z:381 ((M+HT) 

5 

i&nw 14 8) 

v * )l.ns. >m 3 - [3 - (3-^DD7i;*-» - \ - )V7 

s j ?°u -? 3u-)i> j-Tst-a- mmm. (M^it&w&n 2-136) 
1 4 4T»6nfcftW^f >i/?yN/A'5 >m 3- [a- (3 -7 do 

10 7iy+-» - 1 - ^^7S J y°u tf;H 7 x n ;|/ iXrMtil^I^, 

'H-NMR (400MHz, CDC 1 3 ) 5 : 2. 64 (3H, d, J = 4. 8Hz) , 2.60-2.71 (lH,m), 2.88 
(3H, d, J = 4. 8Hz), 2.93-3.00 (IH.m), 3.01 (3H, s) , 3.lO(3H,s), 3.56-3.62 (1 
H.ra), 3.97-4.02 (IH.m), 4. 28-4. 34 (1H, m) , 6.64 (1H, dd, J = 8. 0Hz, 2. 0Hz) , 6 
15 .74 (1H, tri, J = 2. 0Hz), 6.91 (1H, dd, J = 8. 0Hz, 2. 0Hz) , 7. 14 (1H, t r i, J = 8. 1Hz) 
, 7.23 (lH,dJ=8.0), 7.32 (lH,s), 7.38 (1H, d, J =8. OHz) , 7.46 (lH,tri,J=8. 
1Hz) 

ms (FAB)m/z:377 ((M+H) t ) 

20 (mt&M 14 9) 

f;^;^S >m 3- [3- (3-i?DD-4-7.)14D7i/^y) - 
1 ->^f^75 J y°o b°;H 7i-jl/ Xy^Hftttlfi (09^fc£$l#*f 2 - 
16 6) 

HMM 1 4 6 TfentM->7 -^;P*JUA5 >K 3- [3- ( 3 - ? □ □ 
25 -4-7J^07i;*y) - 1 7 7'D tfJU] 7i-^ IXf^ 

t&Bfc46fcffl V>,^«£0!| 3 tm«HKJ6S:fTVi @ «Mfc ■& IS) «: 7 =E >U7 7 7. tLTll 

'H-NMR (400MHz, CDC1 3 ) 6 ppm : 2.60-2.70 (IH.m), 2.73 (6H,br), 2.90-3. 
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00 (lH.m), 3.01 (3H,s), 3.10 (3H,s), 3.54-3.60 (lH.m), 3.94-3.99 (lH.m) 
, 4.26-4.29 (1H,b), 6.59-6.63 (lH.m), 6.76-6.78 (lH.m), 6.99 (IH, tri,J = 
8.8Hz), 7.26 (lH.dd , J = 8. 1Hz, 2. 2Hz), 7.30 (IH, d, J=2. 2Hz) , 7.37 OH,dd,J = 
8. 1Hz, 2. 2Hz), 7. 46 (1H, tri, J = 7. 7Hz). 
5 ns(FAB)m/z:39 5 ((M+H)') 

(^rMM 15 0) 

i? * ^)Vtl)Vn^ >m 3- [3- (4-^DD-3-7J^D7i;^» - 

i -v'^^^ts / -fu tf.>u] 7i=^ ixtjuis (m^it^^mn 2 - 

10 1 6 1 ) 

4 7t#enfc^fy^f J^^/U>1 3 - [3 - ( 4 - O □ 
- 3 - 7 )llr a 7 x y 3r ->) - l - ^ 9=-;i/7 $ / t\>l<] 7 xn;l/ x^x.'l/ 

/to 

15 'H-NMR (400MHz, CDC 1 3 ) (5 ppm : 2.63-2.70 (lH,m), 2.75 (6H,br), 2.93-2. 
99 UH.m), 3.01 (3H,s), 3.10 (3H, s) , 3.56-3.62 (lH,m), 3.96-4.01 (lH,m) 
, 4.27-4.31 (lH,m), 6.48-6.57 (2H, ro) , 7. 20 (1H, d, J=8. 1Hz) , 7.23 (lH,d,J 
=6.6Hz), 7.30 (IH.s), 7.37 (1H, d, J=8. 1Hz) , 7.46 (IH, tri, J=S. 1 Hz) . 
ms (FAB)m/z:395 ((M+H) 4 ) 

20 

(mmm 1 5 1 ) 

^frtUVrtS. >m (R) -4 - [3- (3, 4-y7.H'tD7i/^y) - 

1 -^f^75 / y°a t;;p] 7x-ji/ ixxJi' m^rsit^mm^ 1 - 1 

0 2 ) 

25 HMtfll 6 1 b XmZntzik&ty (R) - [ 1 — [ (4 - is* ^)Vt> tort* 4 JIX* 
-» 7 1-^] - 3 - t H.o^->7°0 tf;b] #;W1== >^ t - 7*^)1- JL7.y")V 
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'H-NMR (400MHz, CDC 1 3 > 6 ppm: 2.51(3H,s), 2. 45-2. 64 (1H, m) , 2. 90-3. 05 ( 
lH.n). 3.0K3H.S), 3.lO(3H,s), 3. 50-3. 60 (1H, m) , 3. 87-3. 97 (1H, n) , 4,27-4 
.36(lH,m), '6. 44-6. 52 (1H, m) , 6. 61 (1H, ddd, J = l 1. 7Hz, 6. 6Hz, 2. 9Hz) , 7.00OH, 
q.J = 9.5Hz), 7. 19 (2H, d, J = 8. 8Hz) , 7. 59 (2H, d, .1 = 8. 8Hz) 9. 5-1 0. 6 (br) . 
5 MS (FAB + ) ; 365 (M+H)\ 

[a] D " -94. 8(CH,C1 SI C=0. 92) 

(mmm 152) 

v 5 * >Wt (R) -4- [3- (3, 4-y7WD7i;+-» - 

15 9) 

mmmi b i-cmnrcit^^^^^)it}jiAs.>m (r) -4- [3- (3, 

4 - -/7iWD 7 1 7 * V) - 1 - ^ ^7 5 / 7°D tVI/] 7 J^-)l X7f.ll' 

±& is £ ffl ^ , ^ m m 3 1 (wi m « - s & £ fir ^ s w it ^ * * 7 ^ ; u 7 7 * t u x # 

7c. 

•H-NMR(400MHz, CDCI3) 5 ppin : 2. 60 (3H, brs) , 2. 55-2. 73 (1H, br) , 2.89(3H 
,brs), 2. 82-2. 9S(1H, br), 3. 02 (3H, s) , .3. II (3H, s) , 3. 45-3. 56 (1H, br.) , 3.90 
-4.00dH.br). 4. 22-4.34dH.br). 6. 40-6. 49 (1H, m) , 6. 51-6. 62 (1H, m) , 7. 01 ( 
lH.q. J=9. 5Hz) , 7. 23 (2H, d, 1 = 6. 6Hz) , 7. 56 (2H, d, J = 6. 6Hz) . 
MS (FAB+) : 379 (M+H) + 
[a] D 22 -88. 9 (CHC13, C=0. 98) 

15 3) 

-J*?- .IH&JWIS >m 4- [3- (4 h D7i-.^^7 7-)V) - 1 - 
25 . ^f.^7$7 7'Dt'Jl'] 7I-J1/ XXx-'l/^mm (#J^4fc-£tl#^ 1 - 4 3 ) 

mmmi & hxn^ntzit^mn- ti - [ (4 - -j^^-)vts)vn=^^ .ju^-^v 

)V X7f JUROU-" h /r7z/-J^I^, 7 K g tfeHitC^lfc 
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'H-NMR (400MHz, CDC1 3 ) <5 ppm : 2.43 (3H, s) , 2.56 (1H, m) , 2.82 (2H, di 
), 3.01 (1H, m), 3.02 (3H, s), 3.12 (3H, s) , 4.13 (1H, m) , 7.23 (4H, m) 
, 7.58 (2H, d, J = 8. 1Hz), 8.09 (2H, d, J=S. 8Hz) 
5 ms (FAB) m/z: 390 ((M+H) + ) 

15 4) 

V* f-A -*;UA*5 >m 4- [3- (4--hD7xrj^j|/77-.W -1- 
y^H75 J 7°u¥)V\ 7x-.H- («Sft^«t*l-47 
10 ) 

SRlfiW 1.5 3T»6nfcft'&«^^^Jl'*;p; , ?S >K 4 - [3 - (4-nhn 

'H-NMR (400MHz, CDC1 3 ) (5 ppm : 2.59 (3H, m) , 2.67 (1H, m) , 2.76 (3H, in 
15 ), 2.80 (1H. m), 3.01 (IH, m) , 3.04 (3H, s) , 3.10 (1H, m) , 3.13 (3H, s) 
, 4.25 (1H, ra), 7.25 (4H, m) , 7.53 (2H, d, J = 8. 1Hz), 3.12 (2H, d, J=8.8 
Hz). 

ms (FAB) m/z: 404 ( (M+H) ') 

20 (mmm 15 5) 

y/^J^jWU >M 4 - [3- (4 - 2 DO 7 x— )l<X)l -7 7 -1- 

mmmi 6 bT»5:ftfc'ffc£ttN- [1- [ (4-y^?J^J^^^)W + y 
) 7 x.-)l<] — 3 — h h* 0^x7*0 - N- * >Wt t-7'T 

25 ^ XX^RtM - Z P 0?*7x;-^*ffl^, ^Mi*l7 J, g iR|*fcfcJRf6 

'H-NMR (400MHz, CDC 1 3 ) <5 ppm : 2.40 (3H, s), 2.46 (1H, m) , 2.63 (2H, m 
), 2.86 (1H, m), 3.02 (3H, s). 3,11 (3H, s), 4.17 (1H, a), 7.22 (6H, n) 
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, 7. 54 (2H, d, J=8. 8Hz), 
os (FAB) m/z: 379 ((M+H) + ) 

(mmm 1 56) 

5 i? * ^)Vt) )VnS. 4- [3- (4-i'DP7i-Jl'X.)l/77-il') - 1 - 

) 

ilWl 5 5T?#6tlfc:ft^ft^/f ^*./WU>i 4- [3- (4-^OD 
7iz;i^^77-^) - l-^f^7 5y7°OfJV] 7i-^ l7,fiHS 
10 ^ttiftl 3t mm tSJCftff V»l'WflS^r»*7' J E.»I/7 7* i: LTife. 

'H-NMR (400MHz, CDC1 3 ) 6 ppm : 2.54 (3H, d, J = 4.8Hz), 2.60-2.50 (3H, m 
), 2.73 (3H, d, J = 4.8Hz), 2.90 (1H. in), 3.03 (3H, s), 3.12 (3H, s), 4.2 
1 (1H, «), 7.24 (6H, m) , 7.51 (2H, d, J = S.8Hz), 
ms (FAB) m/z: 393 ( (M+H) *) 

15 

(mmm 157) 

*j*j-)Vt> )ins, >m 4- [3- (4 - yjy^-a 7 7 — )i>) -1 

- *?-)V7 5 j 7°u tr;p] 7 x.~)v ixf'i'Mii (m^it^mm^ 1 - 4 1 
) 

20 3I«<|1 6 bTf#&ftfcfb'&*&N- [1- [ (4-y^?^*;Wt ; E-fJl^*>' 
) 7i-.)H - 3 - t H 0^r->-7°D fcfJP] -N-^tJ^^A'5>B![ t - ^ 

;i/ - 7RD5 i t7i/-;niii>, mum 7i, g 

'H-NMR (500MHz, CDC 1 3 ) 6 ppm : 2. 40 (3H, s), 2.43 (1H, m) , 2.60 (2H, m 
25 ), 2.84 (1H, m), 3.02 (3H, s), 3.11 (3H, s), 4.19 (1H, m) , 6.98 (2H, t, 
J = S.SHz), 7.19 (2H, d, J = 8.8Hz), 7.30 (2H, dd, J = 8. 8Hz, 5.9Hz) , 7.54 ( 
2H, d, J = 8. 8Hz) , 
ms (FAB) m/z: 363 ((M+H) + ) 
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(*J{S#J 15 3) 

i^^^WMS >W 4- [3- (4-7;^D7i-J^;l-7 7-;i') -1 
- y^fA'7= 7 7'P tf.H-] 7iZ.ll' XX^.n/±£Ul& (#ij^4t 1 - 4 

5 5) 

^l^Jl 5 7T#6tlfcfc-&iy^f^*JWtS>i 4- [3- (4-7)1/^ 

o 

10 'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.63-2.42 (3H, ra) , 2.54 (3H, br s) , 2.7 
3 (3H, br s), 2.86 (IH, ra) , 3.03 (3H, s) , 3.12 (3H, s) , 4.21 (1H, ra) , 7 
.01 (2H, t,.J = S.SHz), 7.24 (2H, d, J = 7.7Hz), 7.32 (2H, dd, ] = 8. 8Hz, 5.1 
Hz), 7.50 (2H, d, J = 7.7Hz), 
ms (FAB) m/z: 377 ((M+H) + ) 

15 

<mmm 159) 

it* >m 4- [3- (fj v>- 2 --r -i-v*?- 

^7S/7Dtf)H 7x-Jl/ xX7^t&®?i& (^ft^i^l-l 8 0) 

^iStfU 6 bT#e»nfc fb^tlN- [1- [ (4 -i? **)Vi3 Art*:* fr-***/ 

20 ) 7xx.;u] - 3 - k H d tf;i/] - n - ^ ^l-* ;u.a'5 >^ 

;U XXrJl'R^fU v ; >- 2 iMH 8 a, b, 3t|llil: 

'H-NMR (500MHz, CDC 1 3 ) <5 ppm : 2.60 (3H, d, J=4.4Hz), 2.95 (2H, m) , 3. 
01 (3H, s), 3.05 (3H, d, J = 4.4Hz), 3.10 (3H, s), 4.17 (1H, br s), 4.63 
25 (1H, br s), 4.99 (1H, br s) , 7.13 (1H, br d) , 7.19 (2H, d, J = 7.7Hz) ; 7. 
37 (1H, br I), 7.82 (2H, d, J = 7.7Hz), 8.21 (1H, br t), 8.31 (1H, d, J = 5 
. 4Hz), 

ms (FAB) m/z: 344 ((M+H)<) 
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(mmm 1 6 o ) 

V* ^)lt>)\<n^ >Wt 4 -"[3- (6-^aDk ,| Jy>-2-^l^ + y) - 

5 2 4 ) 

i 6 bT-#en^fb^^iN- [ i - [ (4 - i? *^)vx hn^-i 

) - 3 - t H a^->ypb°JH -N-^f J^A'/U>H. t-7'f 

10 'H-NMR (500MHz, CDC1 3 ) 6 ppm : 2.49 (1H, m) , 2.98 (1H, m) , 3.01 (3H, s 
), 3.10 (3H, s), 4.41 (1H, br s), 4.47 (1H, br s), 4.61 (1H, br s), 7.0 
5 (1H, m), 7.19 (2H, d, J = 6.9Hz), 7.54 (2H, br d) , 7.86 (IH, br s), 8.1 
4 (1H, br s), 

ms (FAB) m/z: 364 ((M+H)') 

15 

V * J- Jl ts JW\* 5 >m 4 - [ 3 - (6-^nah ,| Jy>-2-< )V * -> ) - 

i - v*?-)\>T* j -7°p t?;n 7i-^ ixfjUiffi (f!i^fb-&^#^- 1 - 

1 s 1 ) 

20 ^JS^J 1 6 0 Tj|'3flfcl^|y^j^iW5 >B£ 4 - [3 - (6-^PP 
t: U >'>- 2 ;i^^r>) - 1 - *=5-)V7 ^ 7°P bf;i-] 7i-il- iXf.'l' 

■H-NMR (500MHz, CDC 1 3 ) <5 ppm : 2.60 (3H, d, J = 3.2Hz), 2.70 (1H, m) , 2. 
25 84 (3H, d, .1 = 3. 2Hz), 2.97 (1H, m) , 3.02 (3H, . s) . 3. 1 1 ( 3H, s) , 3.94 (1H 
, m), 4.32 (2H, br s), 6.65 (1H, br d, J = 8. 6Hz), 7.22 (2H, d, J = 7.9Hz), 

7. 55 (3H, m), 8.02 (1H, br s), 
ms (FAB) m/z: 378 ( (M+H) *) 
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(mmm 1 6 2 ) 

^^fA'AJl'A'5>i (S) -4 - [3- (3, 4-y7Jl/tD7x; + '» 

- 1 - ,^A7 5 j 7°o ^ x - ;i/ x*>;u (m^it&mm^ 1 - 

10 2) 

^Mfds ib tf^tif:M (s) - [1,- [ (4 - v^^.)U^ji/A ,; e-< 

^->) 7 - 3 - t FD^-/7'D t°;H AJWU >$? t X7sT 

.H-Rc/3, 4-y7JWD7i7-i^ffl^, 7 f , g £ mm \Z Km £ ft 

'H-NMR(400MHz,CDCI 3 ) <5 ppm : 2.5K3H, s), 2. 48-2. 62 (1H, ■) , 2. 90-3. 05 ( 
lH,m), 3.01(3H,s), 3.10(3H,s), 3. 50-3. 61 UH, m) , 3. 88-3. 97 (1H, in) , 4.27-4 
. 37(lH,m), 6. 45-6. 55(lH,m), 6. 61 (1H, ddd, J = l 1 . 9Hz, 6. 5Hz, 3. 0Hz) , 7.00UH, 
q,J = 9.4Hz), 7. 19(2H, d, J=8. 5Hz), 7. 59 (2H, d, J = 8. 5Hz) 9. 4-1 0. 7 (br) . 

MS (FAB 4 ) : 365 (M+H) '. 
[a] D 22 +94. 6 CCHClj, C= 1 . 05) 

(mmm 1 6 3 ) 

^*^.>k*>;PA*5 >m. (S) - 4- [3- (3, 4 -i?7WD7i; *->) - 
1 - i?/^7 5 / 7"D tf;i] 7i"^ iXrJl' <0H5Mfc£W#* 1 - 

15 9) 

*»W1 6 2T#6nfcft^»^^f)l'*)M5>* (S) - 4- [3 - (3, 
4 - -/7WD7 x 7 *>') - 1 -^^^7 S7 7°n tf;U] JLX"r)V 

&. 

'H-NMR(400MHz,CDCl,) 5 ppm : 2. 61 (3H, brs) , 2. 60-2. 74 (1H, br) , 2. 90 (3H 
,brs), 2. 84-3.O0dH.br), 3.02(3H,s), 3.ll(3H,s), 3. 42-3. 58 (1H, br) , 3.88 
-4.00UH,br), 4. 20-4. 34 UH, br), 6. 40-6. 48 UH, m) , 6. 52-6. 62 (1H, m) , 7. OK 
lH.q. J = 9. 5Hz). 7. 23(2H, d, J=6. 4Hz), 7. 56 (2H, d, J = 6. 4Hz) . 
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MS (FAB+) : 379 (M+HV 
[ a] D " +86. 5(CHCl„C=l. 06) 

(mmm 1 64) 

i7^fJWJP/t$ >Wt (S) - 4- [3 - (4-^DD7i/^-» 
fJl'TSyyoh'.)!/] 7i-iL' I^f^ 1/2 7 7JHI <«wfl:£*j#-3 1 - 
7 8) 

S li 8 2 Tll.e fc ^ > f Jl' * >|S (S) -4 - [3 - 

7i; + /) - i - *?-)V7 s y tf;n 7i-;n^fHffii», £%0!i 

l 2 l t|SO«l:UTgWft^»SIS*i:bTflfc. 
KAK : 1 73-1 74*0 

'H-NMR (400MHz, CDC I 3 ) 6 ppra : 2. 1 6-2. 29 (1H, m) , 2. 39 (3H, s) , 2. 46-2. 59 < 
lH,m), 2.99(3H,s), 3.08(3H,s), 3. 61-3. 71 (1H, m) , 3. 84-3. 94 (1H, m) , 4.03-4 
.l2(lH,m), 6. 71 (2H,d, J=S. 8Hz), 6.78(lH,s), 7. 1 3 (2H, d, J = 8. SHz) , 7. 1 6 (2H f 
d, J = 8.8Hz), 7.39(2H,d, J = 8.SHz). 
MS (FAB+) : 363 (M+H) 4 
[a] „" +78. 4(CHC1„C=1. 03) 

(mmm 1 6 5) 

20 4 - [3- (4 -^^fJ^lVA'tOl/t^^) 7 x-JU- 3 - 5 J Z? 

□ f;u^-+->] suss (fy^fb^#i#^ i - 9 9 ) 

(a) 4- [3- (4-v^f Jl/^jl'/^OI/^+y) 7 x - JU - 3 - * 5=- JU 7 

6bT#6tlfcft^*N- [1- [ (4 -S^^AJW^-f Jl^^S/ 
25 ) ?x^;i/] - 3 - t H U*is7'U tr;U] -N-^fJ^JWU/'ft t-7'5 1 
.)!/ I7TM^4-tFD^y$,|fi ^>y)H7fJ^l^^fi« 4 8 

'H-NMR(500MHz,CDCl 3 ) 5 ppm : 2.00-2.07 (IH.m). 2.22-2.29 (lH.n), 2.29 



10 
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(3H, s), 3.01 (3H, s), 3.09 (3H, s) , 3.76 (1H, t , J = 7. 5Hz) , 3.84-3.89 (1H, m) 
, 4.00 (1H, dt, 1=5. 5Hz, 10. OHz) , 5.33 (2H, s) , 6.85 (2H, d, J = 9. OHz) , 7.07 ( 
2H,d, J = 8. 5Hz), 7.27 (2H,d,J = S. 5Hz), 7.32-7.34 (3H,m), 7.44 (2H,d,J = 8.0H 
z) , 8. 00 (2H, d, J = 9. OHz) . 

5 

(b) 4- [3- (4 - if 7i-JP-3-^W 

&mW 16 5a TH6n&ft^4 - [ 3 - l-^h+->*M-^75;-3 

- (4 - %?*9-)H3)l,rtf( )\>**i/) 7x^;^7 s o tr;i/^-+->] ^ 
10 >yJHXfi^lH, 3H5fiif!J 1 c fcfijfcfcfr^, X- x^St^ Id =t o T 

'H-NMR(400MHz,CDCl 3 ) <5 ppm : 2.18-2.28 (lH,m) f 2.38 (3H, s) , 2.52-2.6 
2 (lH,m), 3.02 (3H.s), 3.11 (3H,s), 3.90-3.98 (lH,m), 4.13-4.22 (2H,m), 
6.77 (2H, d, J = 8. 8Hz) , 7.17 (2H, d, J = 8. SHz) , 7.47 (2H, d, J = 8. 8Hz) , 7.74 (2 
15 H, d, J = 8. SHz) . 

IR(CHC 1,) 2952, 2470, 1 71 6, 1 605, 1 51 1, 1389, 1250, 1 169, 1036, 101 8, 8 
51. 

(&mm 16 6) 

20 4 - [3 - (4 ^^)Vt) )Vn=t^ )l^^r^) 7i-JK 3 - y^f^75 7 
y'U t°7U^^rv] $*fl ft 1-15 6) 

16 5a Tr?# Ztirzit'&W} 4 - [ 3 - t-7* h =¥- v ytUI/tf ")P7 5 J - 3 

- (4 -y^f^A^A^-f ;i-^-^v) 7i^^Ol!W+'>] ^ 
/••^jUXfJ^ffl^, MW6b, 3, 1 6 5 b i: RIttfcEJfcSfTm 

25 l^7t.)l/7 77tU#fc. 

'H-NMR (400MHz, CDC1 3 ) 6 ppm : 2.23-2.36 (lH.m), 2.41 (6H,s), 2.65-2.7 
4 (lH.m), 3.03 (3H,s), 3.12 (3H,s), 3. S8-3. 94 (lH.m), 4.08-4.14 (lH,m), 
4.27 (lH.dd, J = 9.4Hz,5.0Hz), 6.79 (2H, d, J = S. SHz) , 7.20 (2H, d, J=8. SHz) , 
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7.38 (2H, d, J = S. 8Hz), 7.71 (2H, d, J = 8. 8Hz) . 

IR(CHC1 3 ) 2962, 1 71 9, 1 605, 1 5 1 0, 1 470, 1 39 1, 1 25 1, 1 1 68, 1037, 1 01 7, S 
51. 

5 mmrn-i 6 7) 

i?*7)V*i)lfrt$. >Wt 4- [3- (6-=hDt;iJJ?>-2-'f;Pt*'» - 



USSfd 1 6.bT»6ftfc^ftN- [1- [ (4 -i^^k^W^-f 
10 ) 7iZJH - 3 - k h d*->Vd k JU] - n- * ^;u#;i'A*5 >K t-"7*^ 

'H-NMR (500MHz, CDC 1 ,) 5 ppm : 2.50 (3H, s), 2. 6S (1H, m) , 3.01 (3H, s 
), 3.05 (1H, m), 3.10 (3H, s), 4.14 (1H, m) , 4.25 (1H, in), 4.47 (1H, m) 
15 , 6.78.UH, d, J=8.6Hz), 7.19 (2H, d, J = 7.8Hz), 7.58 (2H, d, J = 7.8Hz), 
8.33 (1H, dd, J = 8.6Hz, 2.9Hz), 8.96 (1H, d, J = 2.9Hz), 9.95 (1H, br s) , 
10. 30 (1H, br s), 
ms (FAB) m/z: 375 ((M+H) + ) 

20 16 8) 

-J ^^)VtS)Vn^>m 4- [3- (6--hPt'Jy>-2-<JPt^v') - 

i J y'u k;i] 7izji xxfMi C^J^^b^**-^ 1 - 

18 3) 

£t 2ft til 1 6 7 7?nZfttzit&W>>*3 L )\'t))lrtS. >Wt 4- [3- (Q-~hU 
25 k'J 2 --T^^-^v-) -l-/f)l/7S;7°Dh°Jl/] IXf.)l/ 

'H-NMR (500MHz, CDC 1 ,) 5 ppm : 2. .63 (3H, d, J=4. 7Hz), 2.75 (1H, m) , 2. 



2 6 ) 
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S2 (3H, d, J=4.7Hz), 3.01 (1H, m) , 3.02 (3H, s), 3.11 (3H, s), 4.13 (1H 
, m), 4.33 (1H, in), 4.45 (l.H, o) , 6.73 (1H, d, J = 9.0Hz), 7.23 (2H, d, J 
= 8. 4Hz), 7.51 (2H,- d, J=8.4Hz), S. 32 (1H, dd, J = 9. OHz, 2.8Hz), 8.96 (1H 
, d, J=2.8Hz), 
5 ms (FAB) m/z: 389 ( (M+H) *) 

(mmm H9) 

i? * ^ )V t))Vn$.>m 4 - [ 3 - ( 6 - h 'J 7 )V * a ;* =?)V e u >■ > - 2 - -f 
10 1-12 5) 

mmmi 6bTfHntib'&ii3N- [i- [ (4 - i?*^*;^^ ji-**^ 
) 7x-;i-] -3-kFD + i/^nt:A] -N-*^ji/*;wts >Bfe t-y^ 

;l- 17 f JkRcf' 6 - h U 7iW D ^ f A' e U y > - 2 - t-JI/^ffl I'i, 

15 'H-NMR (500MHz, CDC 1 3 ) 6 ppin : 2.50 (3H, m) , 2.64 (1H, m) , 2.99 (1H, m 
), 3.01 (3H, s), 3.10 (3H, s) , 4.06 (1H, m) , 4.19 (1H, m) , 4.40 (1H, 111) 
, 6.78 (1H, d, J=8.8Hz), 7.19 (2H, d, J = 8.5Hz), 7.59 (2H, d, J = 8.5Hz),- 
7.75 (1H, dd, J = 8. 8Hz, 2. OHz), 8.83 (1H, s), 9.97 (1H, brs), 10.26 (1H 
, br s), 

20 IR (Or) era" 1 : 2950,. 2770, 2700, 1 730, 1 610, 1390, 1 330, 1 290, 1 220, 1 1 
SO, 1160, 1130 

17 0) 

v^fiKi3JWU>i 4- [3- (6 - h U 7 )V*U*7)VW v ? >- 2 - < 
25 ;U^^r->) - l-y^f.)H5/7"DkMI/] 7x^Jl/ 17fJHIS (0!5Mfc; 
£*M 1-18 2) 

mfiw 1 6 9 T#^tifcfb-&^jv^^;w^;i'A5 >m 4- [3 - (6-MJ7 

jU^- o * J- )V t° 'Jy>-2 --f ;i^^->) - 1 -^f)l/7 5 J 7o tf.n-] 7 x n 
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'H-NMR (500MHz.. CDC1 3 ) 5 P pm : 2.88-2.63 (7H, n) , 3.00 (1H, n) , 3.02 ( 
3H, s), 3.11 (3H, s), 4.02 (1H, m) , 4.30 (1H, m) , 4.38 (1H. ■) , 5.73 (1 
H, d. J=7.8Hz), 7.22 (2H. d, J = S.8Hz), 7.52 (2H,d, J = 8.SHz), 7.74 (1H, 
■)',' 8.33 (IH, s), 

IR (KBr) cm" 1 : 2930, 2630, 2580, 2510, 2460, 1730, 1610, 1390, 1330, 12 
90, 1220, 1180, 1160, 1130 

(mmm 1 ? 1 )- 

3 - t 3 - (4 - i?* s f')Vl3)Vn*'( 7i-^- 3 - J 7° 

3 0 ) 

situ i ebtfenfcft^N - [i - [ (4 -s>**^;&;wi*-r n>**>- 

;b x7T^3-tHa + yf^7i>7J.'^>i p^-H/ x^x^^ffl^ 

'H-NMR (500MHz, CDC1 3 ) (5 ppm : 2.55 (lH,m), 2.64 (3H, m) , 3.01 (3H, s 
), 3.08 (1H, ■), 3.09 (3H, s) , 3.87 (3H. s) , 4.04 (1H, m) , 4.30 (1H, m) 
4.53 (1H, m), 6.78 (1H, d, J = 4.9Hz), 7.18 (2H, d, J = 7. 8Hz) , 7.48 (3H, 
m), 9.84 (1H, br s) , 10.65 (IH, br s) , 
ms (FAB) m/z: 393 ( (M+H) 4 ) 

(mmm 172) 

3- [3- (4 - y *t )Vt> frn^z-t + 7 3 -v^f^/s ; 

18 7) 

mmmi 7 i-en^nr^t^ms - [3- (4 -vtrjuuvx*:* 
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'H-NMR (500MHz, CDC 1 3 ) <5 ppra : 2.58 (3H, d, J = 4.9Hz), 2.68 (1H, m) , 2. 
5 93 (1H, m), 3.00 (3H, m), 3.01 (3H, s), 3.10 (3H, s), 3.56 (1H, m) , 3.8 
6 (3H. s), 4.24 (1H, n) , 4.55 (IH, m) , 6.67 (1H, d, J = 5.4Hz), 7.19 (2H, 
d, 3 = 8. 8Hz), 7.36 (1H, d, J=5.4Hz), 7.69 (2H, d, J = 8.8Hz), 
IR (film) cm" 1 : 3420, 3100, 3020, 2950, 2660, 2580, 2510, 2460, 1720, 1 
540, 1440, 1390, 1220, 1070 

10 

immm 173) 

1?* j-)vio)vn^ >m 4- [3- ( 2 -n h o tf u v 5 >- 4 --r - 
l-^f.ipy^T'DW] 7xn;p ixf (f?ij^-fb^^i#^ 1-1 

2 8 ) 

15 nmmi 6 b-e#e>nfcfb^^N- [1- [ (4-s?^fw^ : E'fj^*'> 

.) 7i^JH - 3 - t h* Ddr->7'D tf.'W] -N-/f^JWS/'i t - ^ 
JU XX5r.)US.tX 2 h O h* U 4 — ;H£fl!V^ 48a, bi 

'H-NMR (500MHz, DMS0-d 6 ) (5 ppm : 2.39 (1H, in), 2.50 (3H, d, J = 2.0Hz), 

20 2.64 (1H, m), 2.8S (3H, s), 3.01 (3H, s), 3.94 (1H, a), 4.32 (2H, m) , 7 

.13 (2H, d, 1 = 8. 8Hz), 7.32 (1H, d, 1 = 5. 9Hz), 7.51 (2H, d, J = 8. 8Hz) , S. 7 
0 (1H, m), 9. 01 (1H, s), 
ms (FAB) m/z: 375 ((M+H) + ) 

25 ($k1i&M 17 4) 

V- *3-)Vid )Vn=iym. 4 - [3- (4-^fJ^^7x7^y) 

y-yyafjH i7f.ii/ {m^it^mmn 1 - 1 9 9 ) 

H^tfii 1 6 bt ienfcN- [1- [ (4 -i?^^;u^;u.A^< 
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fMD ; 4-/f.H'ft7i;-Jl^ffl^^ * 1^ 4 S a, b i: 13$ Eft £fir 

'H-NMR(400MHz,CDCl 3 ) 5 ppm : 2.41 (3H.s). 2.45-2.64 (2H,m), 2.51 (3H,s), 
2.90-3.09 (2H,m), 3.00 (3H. s) , 3.09 (3H,s), 3.51-3.62 (IH.ro), 3.88-3.98 
(lH,m) ; 4.2S-4.42 (lH.m), 6.72 (2H, d, J = S. 8Hz) , 7.18 (2H, d, J = 8. 4Hz) 7.19 
(2H, d, J=8.8Hz) 7.60 (2H, d, J=8. 4Hz) , 9.7-10.2 (lH,br), 10.2-10.5 (1H, br) . 

MS (FAB): 375 (M+H) \ 

mMW 17 5) 

i?*7-)i*.*i>.ns. >'» 4 - [ 3 - (4-^?^t7i;*>0 
){<7 =L ; 7u\Z)V\ 7x.~)V I7ff i&S£i£ (ifSSMit 1 - 2 0 0) 
SUM 1 7 4Tll^ty^iKtJWU >m 4- [3- (4-*^n^*7 
x/*>) - 1 - 7 yotf;H :7x~.'l/ I^fJ^ffl^> ^^f!] 3 

'H-NMR(400MHz,CDCl 3 ) 6 ppm : 2.42 (3H,s)\ 2.54-2.74 (lH.m), 2.59 
(3H,brs), 2.35-2.99 (lH.m), 2.85-2.99 (lH.m), 2.91 (3H,brs), 3.02 (3H,s), 
3.10 (3H,s), 3.46-3.56 (lH.m), 3.92-4.01 (lH,m), 4.23-4.33 (lH.m), 6.69 
(2H,d f .1 = 8. 7Hz), 7.16-7.25 (4H,m) 7.58 (2H, d, J = 8. 4Hz) , 12.8 (IH, brs) . 

MS (FAB) : 389 (M+H) 1 . 

mmm 1 7 6 ) 

v*^^-;i/^;i/.A*5 >m. (s)-4- [3- (4-/f^*7i;^-» -1- 
= y 7*d tr;H7 x-;p ixf.^ S»S(flSft^*t,* 1-199) 

*«>18 1 aTf^nft (S) - C 1 - [ (4.-^^)^^^ Jl/**v') 
7x - ;l/ ] - 3 _t FD + y^ofJH *)KA'S>t- t --7*^)1/ xXr.Wtf 
4-^.Wt7x/-J^ffl^ mmM4 8 a, Id, e fcHttKlR 



WO 02/059074 PCT/JP02/00400 

- 23S - 



'H-NMR(400MHz,CDCl 3 ) 6 ppm : 2. 41 (3H, s) , 2. 45-2. 63 (1H, m) , 2. 5 1 (3H,s), 
2.89-3.07 (lH,n), 3.00 (3H,s), 3.09 (3H,s), 3.50-3.62 (lH.i), 3.86-4.00 
(lH.m), 4.35 (lH.brs), 6.72 (2H, d, 1 = 8. 8Hz) , 7.13 (2H, d, 1=8. 6Hz) , 7.19 
(2H, d, J = S. 8Hz) , 7.60 (2H, d, J=8. 6Hz) , 9.75-10.05 (lH.br) .10.10-10.45 
5 (lH.br) . 

MS (FAB) : 375 (M+H)\ 

17 7) 

V * 7- fr* >Wt ( R ) - 4 — [3 — (4 - ^Mt7i;+'» - 1 - 

io ^?.'i^7 5 j y°o t°.no7x-.H- i^Tii' mmmcMTrsit&yomm - i 99) 
mmme lbTftsnt (r) - [1- c (4 -y^^A^/U'f 

7 xn.^] - 3 - t V s o + v 7o tf JI-] * )WU >m t-y'^)V xxf Jl'Rtf 

4 - * ^ji^jj-^x / — )i&m ^sMmm 6 1 c ~ e tH« t s^*frvi gwft 

15 'H-NMR (400MHz, CDC1,) <5 ppm : 2.41 (3H, s), 2.45-2.63 (lH.m), 2.51 (3H,s), 
2.89-3.07 UH,m), 3.00 (3H, s) , 3.09 (3H, s) , 3.50-3.62 (1H, ra), 3.86-4.00 
(lH.m), 4.35 (lH.brs), 6.72 (2H, d, J = 8. 8Hz) , 7. 18 (2H, d. J=8. 6Hz) , 7.19 
(2H, d, J = 8. 8Hz), 7.60 (2H, d, J = S. 6Hz) , 9.75-1 0.05 (lH.br) ,10.10-10.45 
(lH.br). 

20 MS (FAB) : 375 (M+H)\ 



(mmm 1 7 s) 

y^fWJl'/tSVtt 4- [3- K>^7JKD7i/ + y) 

T^y^ohf;n 7i=* i^tjp tftaett 1-203) 

25 HJEfll 16b TftSnfcN- C 1 - [ (4 - V tT-lltl )\s^=E-i )\>***s) 7x 

- 3 - t h u**/*?u tr;i/] -n - 5^77 ;wts. >m. t-y"^)V 

fM^>^7^tD7 i7 HlM^ 4 8 a , b t |I! l~ R Jfc £ ft 
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'H-NMR(400MHz,CDCl 3 ) <5 ppm : 2.52 (3H, s) , 2.40-2.63 (lH f ra), 2.90-3.15 
(IH.m), 3.02 (3H,s), 3.11 (3H,s), 3.69-3.85 (lH.mj, 4.20-4.31. (lH,m), 4.38 
(lH.brs), 7. 23( 2H. d, ]=8. 4Hz), 7.66 (2H, d, J=8. 4Hz) , 9.95 (lH.brs) ,10.34 
(IH.brs) . 
5 MS (FAB) : .419(M+H)». . 

(mmm 179) 

9 J*?-)V*> >Wt 4 - [ 3- V>- 1 --DVHr* is) -1-^9- 

- ' jy°u tr;w] 7i-.il x^t-^ mmm. (m^it^^mm - 2 0 5) 

10 mmMi 6bT#6nfcN- [1- [ (4 - ^^fj^Jknt-fj^^-/) yx. 

- 3 - t H p + ~>^°p tf.no - N->f^*Ms t-y^;p x* 

fMZ/l -•7-7fA'7iy-J^.fflU, HM^J4 8a, b fc H«l;:£*S.*fT^ 

'H-NMR(400MHz, CDCI3) 5 ppm : 2.56 (3H,s), 2.65-2.79 (IH.m), 2.99 (3H, s) , 
15 3.06 (3H,s), 3.12-3.25 (IH.m), 3.70-3.82 (IH.m), 4.06-4.14 (IH.m), 
4.41-4.53 (lH.br), 6.56 (1H, d, J = 7. 5Hz) , 7.15 (2H, d, J = 8. 5Hz) , 7.22-7.29 
(IH.m), 7.37 (lH,d, J = 8. 3Hz), 7.44-7.51 (2H.ni), 7.62 (2H, d, J = 8. 5Hz) , 
7.73-7.80 (IH.m), 8.16-8.24 (IH.m), 10. 03 (1H, brs) ,10.41 (lH,brs). 
MS (FAB) : 379 (M+H) 

20 

18 0) 

>-*^.)l% fr.nSL >m 4- [3- >J >- 6 --f )V**i/) -l~*^)V 

T.^yyDt'M ^xx;u ixrii- it« mmt^mmn 1 - 2 0 e > 

SUM 1 6 bT#£>ftfcN- tl- [ ( 4 - V s *^JU;*J jWI^E-f )V 7x. 

25 x.^] - 3 - fc: H d^> -7*u tf;H - >m t - 7* ^ )V x 7. 

7)1^1^6 -fc Ho3r->=3py 'J >«rfflVi. 4 8 a, b Elfifc Kl K IS * fx V> 

■H-NMR(400MHz, CDC 1 3 ) 5 ppm : 2.54 (3H, s), 2.57-2.73 (1H, m), 2.90-3.14 
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UH.m), 2.99 (3H,s), 3.07 (3H, s) , 3.67-3.78 UH,m), 4.00-4.10 (lH,m), 

4.35-4.45 (lH.m), 6.89 (1H, d, J = 2. 9Hz) , 7.18 (2H, d, J = 8. 1Hz) , 7.26-7.34 
(2H,m), 7.63 (2H, d,J = 8.1Hz), 7.96 (2H, d, J = 8. SHz) , 8.73 
(1H, dd, J = 4. 4Hz, 1. 
5 MS (FAB): 380 (M+H) + . 

^-)Vtt)Vns. >m 4- [3- (^>^7iWD7iM-» -l-y^^ 
)V7S. J y°a £;H y*-)l x.7,y-)V itifit (^^fk^r^#^ 1 - 2 0 4) 
io m&M 1 7 8 Trtte-nfcv^^Jl/^'l/A'S >m 4- [3- CO? y JlJruy 

x/*->) - 1 - /fjkjs j 7*p t?.H'] y.^-)v i^r**fflt», &mmz 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 2.59 (3H, s) , 2.60-2-76 (lH.m), 2.88-3.05 
(lH.m), 2.93 (3H,s), 3.03 (3H,s), 3. 12 (3H,s), 3.62-3.73 (lH,m), 4.18-4.29 
15 (lH,m), 4.29-4.40 (lH.m), 7.27 (2H, d, J = 8. 4Hz) , 7.64 (2H, d, J = S. 4Hz) . 
MS (FAB) : 433 (M+H) + . 

(nmm 1 s 2 ) 

•j *^)vt> )vn-z>m 4 - [3 - (4-zhD7i; + -» -i-v^^.^t 
20 . 5 j y°u tr;n - 2 -^.1171-^ jlt,^)1 mmiM. wmtGih*m - 1 
2 ) 

(a)N — [1— [(4 - i? IVn^^ )Ur*i/) - 2 - /fJP7iZJH 

- 3 — t H □ ^ v' 7° □ tf .'l- ] -N-*9Ml/#)UA'5 >» t-7*?iH7f^ 
2 -^^.JU- 4 - t F a^vOXT Jl/x t F £.Bn<^*Ms0iJ 7 a~e 
25 JRJ5*ffV^ IWMSit. 

'H-NMR (400MHz, CDC 1 3 ) 6 ppm : 1.51 (9H, s) , 1.90-2.04 (1H, m) , 2.07-2.21 
(1H, m) , 2. 21 (3H, s) , 2. 44 (3H, s) , 3. 02 (3H, s) , 3.11 (3H, s) , 3. 50-3. 60 (2H, m) , 
3.75 (lH.brs), 5. 53-5.60 (lH.m), 7.05 (1H, d, J=7. 8Hz) , 7.11-7.13 (2H,m). 
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(b) i?*9-)],j3 frrtS. >J8 4- [3- (4-zhD7x/ + -» -l-v 5 ^ 

mmm 1 $ 2 aT-nznfzN- [ 1 - [ (4 - v^^n'^A'^-f.'l'^v') - 
5 2 - ^f^7i-JH- 3 - b K u^i/Ztu tf.H^-N- ^JI/fc^AS >ft t 
- 7*^)lJ-X^)l<&&ZS4 -ZhD7i/-J^ffl^, 48a, bi mffi 

'H-NMR(400MHz, CDC1 3 ) <5 ppm : 2.21 (3H, s), 2.51 (3H, s), 2.62-2.67 (lH.m), 
3.02 (3H,s), 2.98-3.09 (lH.m), 3.12 (3H,s), 3.75-3.78 (lH,m), 4.08-4.12 
10 (lH f m), 4.26 (1H, d, 1 = 6. 6Hz) , 6.86 (2H, d, J = 9. 1Hz) , 7.14 (1H, d, J = 8. 1Hz) , 
7.39 (lH.d. J=8. 1Hz). 7.46 (lH,s), 8.1 5 (2H, d, J = 9. 1Hz) . 
MS (FAB) m/z : 3S8 (M+H).\ 

(mmm i S3). 

15 ^-)i-tl )U/*S. >Wt (S) - 4- [3 - (4--hD7i;+y) - 1 - * 

5 J y°u tTJP] - 2 -^W7x-Jl/ iXfiP ttUtttt ( 09 TiHfc 
4-12) 

(a) (S) -[1- [ (4-y^MJkA*t^.)^^y) - 3-^jP7i 

~)V1 - 3 - t h u*i/7*u t°)H #.h<a*$>^ t-^^;p ixf^ 

20 Sl)18ilT4-t h'D + i/ - 2-^f iK>X7Jbf k F * m ^ > 
Tetrahedron: Asymmetry, 1 991, 2, 1 83 tcSS^ £ ftT V> 3 \Z J; T^EE 1/ 
& ( S ) - 3- 7S;-3 - (4-kFD + ->-2-^ 7H.^) 7° □ t° i$ 

25 'HNMR(CDC1 3 , 400MHz) 6 ppm : 1.44 (9H, s) , 1.71-1.82 (2H, m) , 2.16 (1H, 
br). 2.20 (3H, s) , 3.02 (3H, s), 3.12 (3H, s) , 3.67 (2H, br), 4. S4 (1H, br), 
5.00 (1H, br) , 7. 03 (1H, d, J = 8. 2 Hz) , 7. 10-7. 13 (2H, m) . 
[a] D 22 -46 (c 0. 90, CHC1,). 
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(b) >■ (S) -4- [3 - (4-ZhD7i^y) - 

mmmi s 3 a-vmntz "<s> - [1 - [ (4 -v^z-frtuvn^ )vnr^v) 

iXf.W^4-^h07i;-)^fflU, HiS>#J4 S a, H5&#)6 Id, et 

in tit J - s * * n u @ 6<jYb £r 4b * 7 1 ; u y 7 x t l t w fc . 

'H NMR(CDC1 3 , 400MHz) 6 ppm : 2.49 (3H, s), 2.54-2.60 (1H, m) , 2.93- 
2.96 (IH, m), 3.02 (3H, s), 3.12 (3H, s) , 3.77-3.80 (1H, m) , 4.07-4.10 (1H, 
10 m), 4.20-4.23 (IH, m),7.S6 (2H, d, J =9. 2 Hz), 7.13 (IH, d, 1=8.5 Hz) \ 7.37 
(1H, d, J = 8.5Hz), 7.43 (IH, s) , 8.15 (2H, d, J=9. 2 Hz) . 
MS (FAB) m/z: 388 (M + H) \ 
[a] D 22 + 1 89 .(c 0. 95, CHC1 3 ) . 

(nmm U4) 

y^f)l/*JWU >Wt (R) - 4- [3 - (4--hD7iM-» -1-7 
J-)V7 5 J 7°U \*)l>] - 2 - *^)V7 x.~)V iXff t£^±£ < #J jjMfc £ «fe # ^ 
4-1 2 ) 

(a) (R) -Cl- [ (4-i?^fM^WJ|/* + i/) - 3-/fJ|/7i 
— 3 — h H D -> "7* O t° )l/] *jWU>* t- 7*^)1/ X7r^ 
ffi 56 JK «■ £ L T 4 - t H d v - 2 - ^ ^ )l ^ > X 7 )\> x t F & ffl V> , 
Tetrahedron: Asymmetry, 1 991, 2, 1 83 CBE3S JUT H&^&ldJ; o L- 
fc (R) - 3- 757-3 - (4-kHD*->-2-^f^7 i-AO 7° □ tf * 
>* XJ*5^*JBU, ^JEiTfj 6 1 a, b t 13 « K J6 €: fr ^ S WrtS'&tt 

'H NMR(CDC1 } , 400MHz) 5 ppm : 1.44 (9H,s), 1.76-1.83 (lH,m), 2.00-2.09 
(lH,m), 2.21 (3H,s), 3.02 (3H,s), 3.12 (3H,s), 3.69 (2H,brs), 4.83-4.93 
(2H,m), 7.04 (IH, d, J=S. 2Hz)-, 7.11-7.13 (2H,m) . 



15 



20 



25 
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[a] D +52.9 (c 0.90, CHC1 3 ) 

(b) > >m (R) - 4- [3- (4--hD7i;t'» - 
1 - 9- 7 5. J -fu tf.UO -2-^^^7x^;V l^fJl' MI 
5 ^t&Ml 8 4 atiienf; (R) - [1 - [ ( 4 - ^.H-^ Jl.nt-i )\<Jr* ~>) 
- -3-bHD + y7'Dk'^] ft;W1$>$£ 

x^t-;US:^4 -~ FD7i/-J^fii, kmM4 8 a, Hflfii0!l6 Id, ei 

'HNMR(CDC1 3> 400MHz) <5 ppra : 2.21 (3H, s) , 2.52 (3H,s), 2.61-2.67 (lH.m), 
10 3.01 (3H,s), 3.01-3.12 (lH.m), 3.12 (3H,s), 3. 73-3. 78 (lH,m), 4.08-4.13 
(lH.m), 4.26 (lH.brs), 6.86 (2H, d, J = 9. 1Hz) , 7.13 (1H, d, J = 8. 2Hz) , 7.39 
(lH.d, J = 8. 2Hz), 7.47 (lH.s), S.15 (2H. d, J=9. 1 Hz) , 9.94 (lH.brs). 10.36 
(lH,brs) . 

[a] D -123. 4 (c 0. 95, CHC1 3 ) . 
15 MS (FAB) m/z : 388 (M+H) *. 



(mmrn 1 s 5 ) 

~J *?-)lJ3 )in*>m. 4- [3- (4-^DD7a;/*j/) -1-~J*9)17 



fUfctfiJ 1 8 2 a?#6nfeN- [1- [ (4 - 5> * ^ # .H^ A ^-HP - 
2-^.^7x-jl']-3-t H D^r>- 7° □ tf .)!/]- N - * ^l/rt^'/t^ t 
-'7fjH7,fil'^<fcO t 4-;PD7iy-jl'Sffl^, 4 8 a , b £ |W| ti 

25 'H-NMR(400MHz, CDCI3) (5 ppm : 2.21 (3H, s), 2.50 (3H,s), 2.50-2.59 (lH.m), 
2.92-3.02 (lH,m), 3.02 (3H,s), 3.12 (3H, s) , 3.59 OH, t d, J = 9. 6 , 4. 1Hz) , 
3.90-3.95 (lH,m), 4.25-4.28 (lH,m), 6.72 (2H, d, 1=9. OHz) , 7.12 
(1H, d, J = 8. 3Hz), 7.17 (2H, d, J = 9. OHz) , 7.39 (1H, dd, J=8. 3, 1. 9Hz) , 7.46 



20 • 3 ) 
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(1H, s) . 

MS (FAB) m/z : 377 (M+H) '. 

(mmm 1 8 6 ) 

5 ^ J-)VtJ )VA=L >Wt 4- [3- (4-^^^7iM>') -l-VXJ- 

)i- t 5. y 7°n trju] - 2 - *^;i/^x-;i/ ixfji' ({^{b£-t/#-*f 4 

- 1 6) 

iii i82a Tt# 6>nfcN - [ i - [ ( 4 - v*^;^ .>w^-r ;u - 
2 - ^.^7i-^]- 3 - t FD + y^D tr;u]- N - ^f;^;VA*5 t 

10 -^fM^f;^ 4 -^^.^^^-^x y-)l*m^, 8a,bi 

'H-NMR(400MHz, CDClj) 6 ppm : 2.21 (3H,s), 2.41 (3H, s) , 2.50 (3H, s) , 
2.50-2.59 (lH,m), 2.91-3.01 (lH.m), 3.01 (3H, s) , 3.12 (3H, s) , 3. 59 
(1H, Id, J=9. 6,4.0Hz), 3.91-3.96 (lH.m), 4.28 (1H, dd. J = 1 0. 3, 3. 9Hz) , 6. 74 
15 (2H,d, J = 8. 8Hz), 7.12 (1H, d, J=8. 3Hz) , 7.19 (2H, d, J = 8. 8Hz) , 7.39 
(1H, d, 1 = 8. 3Hz) . 7.47 (1H, s) . 
MS (FAB) m/z : 389 (M+H) \ 

(mm 18 7) 

20 )Vn* >K 2 - - 1 - [2 - (4 - zhD7i;+-»-If 

;V] - 1 . 2, 3, 4 - f b7tHD>fV*yiJ> - 6 - -f iUXfJl' MI (09 
4-52) 

( a)N - [2 - (3 - ^ S^-> - 7xn;iO - X^.H-J - 7D>tl?.)HXfJb 
2 - (3 - ;* h*-> - 7iZ.)k) - lf^7S > ( 1 . 0 g , 6 . 6 mm o 1 ) 
25 1/>^D'J F (10ml) fcjgft? L, »J £ A ( 1 . lg, 8. 0 mm 

o 1 ) a - DUH (0. 92ml, 7. 2 mm o 1 ) £ 0 °CTfl0 

s£*s?ffl&T, ott-3 ottmmwi tc. Kmm\z?K ( 5 0 m n £fcnx., 

•W1i^^^^l/>^ □ U H (3 0m 1 X 2) TffitBLfe,, =&.«KJB StK (30ml 
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77 4- (^\*.1t> : ilxfjh 50:50- 33:67) TrMfilL-, gl^4fc 
-^^^ffi-fe^^^K (1. lg, 6 3%) it-T#fco 
5 'H-NMR(500MHz,CDCl 3 ) 5 ppm: 1.26 (3H, t, 1=7. 5Hz), 2.81 (2H, t, 1=7. OHz), 
3.27 (2H, s), 3.55 (2H, q, J = 7.0Hz), 3.80 (3H, s), 4.17 (2H, q, 1 = 7. 5Hz), 
6.78-6.80 (3H, m) , 7.08 (1H, br s), 7.22 (1H, t, J = 8.0Hz) 

(b) (6 - * h*is - 3,4 -ykFD- 2 H - -f V * / U > - 1 - < U >) 
10 •ttlfiH^T.il' 

18 7a -C®j£LfcN ■ [2 ■ (3 ■ • 7i-W • X^,H<] - 

7D>|lfJHXfiM2 0. 8g, 7 8. 4mmol) &jr*isi&{k D /u ( 6 

omi) mmnmm.r, s o°cT-4ifi^M#L;t. mmm*^* (3 

0 0 m 1 ) ^i.* 'J ^AttfOL, tllSttlf^ ( 3 0 0 m 1 X 

15 2 ) TWtH Lfc, :£*$Ji££§fn JE^zR ( 3 0 0 ml XI) *7Kffi5im^ 

A' iJ^Ai'D? h^57^ - (a*1*> : IlifJl, 1:1) TrmML-. 
glftfb1ir^£££j&^£: LT^tm€i?M'-f^ (7. 5 6g)-4ftfc. 

'HNMR(CDC1 3 , 500MHz) <5 ppm : 1.30 (3H, t, J = 7. 5 Hz) , 2. 8S (2H, t, J = 7.0 
20 Hz), 3.43 (2H, dt, J = 3.0, 7.0 Hz), 3.84 (3H, s), 4.16 (2H, q, J = 7.5Hz), 
5.08 (1H, s), 6.70 (1H, d, J = 2.5Hz), 6.30 (1H, dd, 1 = 2.5, 9.0 Hz), 7.62 
(1H, d, J = 9.0 Hz), 9.04 (1H, br s). 

(c) (6 - ^ h^-> - 1, 2, 3, 4, -f h7th'n-f V + yiJ> - 1 - -f 
25 )V) - iiXfJl'XXf Jl- 

mmm 1 8 i \> ~cmm u it ( 6 - * h * v - 3 , 4 - t h a - 2h-^v + 

y U > - 1 - -f U x>) - imifJUXr^ ( 7 . 5 6 g) (50ml) 

iii»t, f^t (4 o omg) ^in^., tk^ijis^Tv iST3 mmmwi- 
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ft, ELfoWi&t 5< bmi® b, »a£«JBE«£b&. ?|$$in *BE<(b^- MJ 
* A U ?AT*fQb, tiftSffSlIf^ (3 0 Om 1 X 2) T 

tttH bfc. ^rftjR.&ttft&tt* ( 3 0 0 m 1 x i ) T'ifc#b, M,*?^^ I- U £ 

5 A 7 D v h^57^-(Blx^ : ^^y-.;u= 1:0-5:1) t«it, 
WESWft'&ttSrHlfettttttH (4. 8Sg) ttxllf;, 

'HNMR(CDC1„ 400MHz) <5 ppm : 1.26 (3H, t, J = 7.2Hz), 2. 67-2.76 (2H, ra) , 
2.80-2.S7 (2H, m) , 3.01 (1H, ddd, J = 5. 2, 7.6, 12.4Hz), 3.19 (1H, dt, J = 5. 2, 
12.4 Hz), 4.17 (2H, q, J=7.2Hz), 4.41 (1H, dd, J=3. 2, 9.6 Hz), 6.63 (1H, 
10 d, J=2.8Hz), 6.72 (1H, dd, .1 = 2.8, 8.8 Hz), 7.01 (1H, d, J = 8.8Hz). 

( d ) 1 + is* ~ )l< ^=f-)V - 6 - hh'D + y- 3 , 4 • ->'h h'D - l 

H- -f V^y U > - 2 t - 7 , ?JHXf.'l' 

lUMtfiJ 18 7c Tttifibfc (6-^ + y- l., 2 , 3, 4, -fh^FD 
15 -fV*;U>-l -<.>!«•) - itifJU^fJl' (4. 88g, 19. 6mmo 
1) S^?l/>^DiJH (30ml) KM U 1 M # □ >• h 'J 7* □ 5 F * ^ V 
>i7UX) p mm (30ml) *- 7 8 "C Tin A, SS^ffl&T, SflT3 NfKJJt 
^bfc E*B«[fc3lc (10ml) Srfln*., fiafn^K**^- h 'J 7 AtKJSJKT 
U *T*«*^^l^>d7 □ UK (40mlX2)?afflbfc, fl)l$i7|(i|£ 
20 ^ h 'J ^AT?S1, fciflU Sl^MEgSLTa^tt (2 . log) SUft, 
»6nfctt4«« (2. 10g)4fh7tFD77>(20ral) fc8#U 
-mm*J - t - ^Jl, (2. 84g, 13. Ommol) £JjQ*_, M^#fflMT> 
^St 1 R#|BJjt#bfc. *M£MJ£^5feb, y'J*W7A^D7hy77^ 
- C\*U-> : gmif)k 90:10-50:50) T««b, 4^fB@ StJfb^r 
25 4to$^fijA«t4bK (1. 7 2g, 2 6%) tVxnfto 

'H NMR(CDCI„ 500MHz) 6 ppm : l. 25 (3H, t, J = 8. 0 Hz), 1.48 (9H, s), 
2.59-2.90 (4H, m) , 3.23-3.30 (0. 5H, n), 3.32-3.42 (0. 5H, ■) , 3.84-3.92 (0. 5H, 
■). 4.02-4.10 (0.5H, ■), 4.08-4.18 (2H, m) , 5.26 (1H, br s) , 5.46 (0.5H, 
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t, J = 7.0 Hz), 5.56 (0. 5H, t, J = 7.0Hz), 6.60 (1H, s) , 6.62-6.68 (1 H, m) , 
7. 02 (1H, d, 1 = 8. 0 Hz) . 

(e) 6 - -J )V3r$-i/ 1 ■iF + y.liM-iM^ - 6 - b 
5 Ko + -> ■ 3,4 - v b H o - 1 H - -T V * 7 'J > - 2 - # A- ^ >@£ - t - 

jl/X^^A' 

HiEf&l i s 7 dT®!3£b7t 1 - x h^v-^;i^x;i,p< - 6 - b Fd^-> 

- 3 , 4 - y t F D - 1 H - -f 7 4- y U > - 2 - # >«{ - t - ^?)l-IXf 
)V ( 1 . 70g, 5 . 0 7 mmo 1 ) f j^JkA7S F (5ml) {Ijg#P 

10 b , ii* >J O A ( 1 . 03g, 7 . 5 0 mm o 1 ) tN, N - v y 3Ml< * ;U A 
t^J^D'J F ( 0 . 69ml, 7 . 5 mm o 1 ) £jDx., tiilIT> MM. 
T2. 5Ptr^l^L-fc. SStC/X (2 0ml ) €DD^, -Wl^^iSxf JM 2 
0ml x 2 ) TtatB Lfco *T$S£fiS*nA&7K (3 0 m 1 X 1 ) TiSfc^b, 

15 U ^^DYF^/77^- Cs*1t-> : @mx^;i/= 2:1-1:1) 

TttMb, *IB@Wfc£tt£3R6»#'ft« < 1 . 97g, 9 5%) tLTifc. 

■H NMR(CDC1 3 , 500MHz) 6 ppra : 1.25 (3H, t, J = 7. 0 Hz), 1.47 (9H, s), 
2. 62-2. 98 (4H, m) , 3. 00 (3H, s) , 3. 08 (3H, s) , 3. 1 8-3. 26 (0. 5H, n) , 3. 32-3. 40 
(0.5H, m), 3.90-3.92 (0. 5H, m) , 4.10-4.18 (2. 5H, m) , 5.53 (0. 5H, t, J = 7. 0 

20 Hz), 5.64 (0. 5H, t, J = 7.0Hz), 6.89 (1H, s) , 6.89-6.97 (1H, m) , 7. 14-7. 19 
(1H, ra). 

(f) 6 - i?* T-frtDinzt-l )l3r*is 1 - (2 - kFn^ylfJk) -3,4 
■ y t F □ ■ lH-^V*yj>- 2 - id )l>tf>Wt - t - y; ^ )V JL 7, y- )V 

25 mmmi 8 7 e tiiibfce - ^)vts )vn^^ )ijr*~> 1 - x b^ssfi 

Jl^-Jl^^-Jl- 6 - b K □ + '> : 3,4 • y k F P ■ 1 H - < V * J U > - 2 

- i3)V#>WL - t - 7"5 ; ;HXf)l' ( 1 . 9 7 g, 4 . 8 4 mmo 1 ) * x h 7 
b F o 7 7 >' (30ml) - K b , 7KijfcU5 : ^A7JV5Z'7A (2 7 Omg, 
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7 . 2 mm o 1 ) $ - 7 8 °CDQ^, HHitT, - 7 8 °C T 2 0 ^K, 0 °CT 
2 0^Witj$Lfc. SfE?«(l:0tT* (0. 3ml), 1 5 «*»ftt b'J 
7K»*".(0. 3ml) (0. 9ml) £ It # K Sn „ AItKACBEC V 

5 A^07h^77-f - (<-\*+r > : IMxf.^= 1 : 1 - 0 : 1) $ 
tBBW^t'&«I*«l6«l«1*U( (1. 3 8g> 7 8%) <hLT#fco 

'H NMR(CDC1 3 , 400MHz) 6 ppm : 1.49 (9H, s) , 1.74 (1H, t, 1 = 12.4 Hz), 
2.00-2.10 (1H, m), 2.71 (1H, dt, J=4.4, 16.0 Hz), 2.86-2.94 (1H, m) , 3.00 
(3H, s), 3.09 (3H, s) , 3.54 (1H, t, J = ll.O Hz), 3.65 (1H, br), 4.02 (1H, 
10 dt, J = 4.4, 12.4 Hz), 4.12 (0. 8H, br), 4.23 (0. 2H, br), 5.30 (1H, d, J = 12.0 
Hz), 6.89 (1H, d, 1 = 2. 0 Hz) , 6.93 (1H, dd, J = 2.0, 8.0 Hz), 7.15 (1H, d, J = 8. 0 
Hz). 

(g) v *^)Vt) ;W\*5 >Wt 2 - - l - [2 - (4 - - h ny^/ 

15 - x^;i/] - i,2, 3, 4-fF7kh'D^v + ;ij>'-6-^ jn^f^ & 
MM 

mt&m i s 7 f t*§ ibntz 6 - v tj-AiDvn^-i 1 - ( 2 - t h □ 

* v'X^HO - 3, 4--/kHD- lH--fV^;U> - 2 lift >m - t - 
7*fM7f;kfeJ:y'4 h □7x;-.)l/$^UT, 4 8a, b, 

20 #1 3 i: [5|^l3Mf&^tf T § ^it^^^T 7 7XtlTi&, 

'H NMR(CDC l 3 , 400MHz) : 6 2.19-2.27 (1H, in) , 2.89 (3H, d, J = 5.2Hz), 3.02 
(3H, s), 3.04-3. 20 (3H, ra) , 3.10 (3H, s) , 3.32-3.40 (1H, m) , 3. 71-3. SO (1H, 
m), 4. 14-4. 20 (1H, m) , 4.50 (1H, I, J = 6.4Hz), 4.60-4.65 (1H, m) , 7.02- 
7. 10 (5H, m), 8.23 (2H.. d, J=8.8 Hz). 

25 MS (FAB) m/z: 400 (M+H)\ 

(mt&m 18 8) 

if* 9-)lt3Jl-^^ >m 2 - - l- [2-(4-^OD-3 x / 
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+ - JL^JU] - 1 , 2,3, 4 - fh7t FD'f V + /'J> - 6 - -f IHXf 

.u- mm^. 4-60) 

» 1 8 7 f T# 6>nfc 6 - JUA^E-f v 1 - 

vX^;i/) - 3, 4,-ykFD- 1 H - -f V + 7 'J > - 2 - ft )Vi£>m. - t - 7* 
5 f.iHXr.'^itf4 - ^7 □ D - 3 - ^?Jl/7i;-.)^ffl^T,il« 4 8 a, 

'H-NMR (400MHz, CDCI 3 ) 5 ppm: 7.24 (1H, d, .1=8.8) , 7.10 (1H, m) , 7.03 (2H, 
m), 6.83 (1H, s), 6.72 (1H, d, J = 7.6), 4.53 (1H, br s), 4.35 (1H, br s), 
3.98 (1H, br s), 3.75 (1H, br s), 3.35 (1H, br s) , 3.15 (1H, m) , 3.10 (3H, 
10 s), 3.02 (3H, s), 2.89 (3H, s) , 2.35 (3H, s) , 2.16 (1H, br s) , 1.72 (2H, 
br s) 

MS (FAB) m/z: 403 (M+H)\ 
imm\ 18 9) 

15 ~J * J-)\-t> %n 5 >m 2 - *<f-)V- 1 - [2 - (2-^PD-4 - - h07i; 
*r ! s\ - X^.)l/] -1,2, 3 , 4 - t h V t H O "T V ^ y 1 J > - 6 - -f JI/XXt" 
. ;u (^*fb^^#^- 4 - 5 8 ) 

1 8 7 f T-|#£>*lfc6 - v^^JI/.t/JU/t^-f Jl-^-^v' 1 - (2 - t HD* 
->x^;io - 3 , 4 - yt FD • 1 H - -f y * J U > - 2 - # >K - t - 7" 
20 ?JHXT.l^«tD!2-i?OD-4-^FD7i;-)^i ^T^Ifj 48 a, 

'H NMR(CDC1 3 , 400MHz) : 5 2.32-2.44 (1H, id), 2.90 (3H, s), 2.92-3.02 (1H, 
m), 3.02 (3H, s), 3. 08-3. 22 (2H, m) , 3.10 (3H, s), 3.34-3.42 (1 H, ni) , 
3.68-3. 7S (1H, m), 4.26-4.34 (1H, m) , 4.56-4.62 (1H, di) , 4.92-5.00 (1H, m) , 
25 7^ 05 (1H, d, J = 2.4Hz), 7.09 (1H, dd, .1 = 2.4, 9.0 Hz), 7.16 (1H, d, .1=9.0 
Hz), 7.28 (IB. d, J=9.0Hz), 8.19 (1H, dd, J = 2. 4, 9.0 Hz), 8.32 (1H, d, 1 = 2.4 
Hz) 

MS (FAB) m/z: 433 (M+H)\ 
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mmm 19 0) 

S^^JUaJWtS >K 2 - *^)V - 1 - (R) - [2 - (2 - 2.U U - 4 - - h D 
7i/*-» - X5P./UJ - 1 , 2 , 3 , 4 - t- h 7 t H P-f V^y U > - 6 - -f )V 
5 IXfil' ftB£& («*'fb^*#-^4- 6 0) 

(a) 6 - * h*is - 1 - (R) - (2 - I - 7'?-)V'J *3-)V>- >J JW+yXfM 

- 3 , 4 -ykFD- lH--fV + / l J> - h'J7^D 7 5 h' 

J. Org. Chem. , 1 992, 57, 4732 K^oT^l/ft 6 - ^ h * > - 1 - (R) - ( 2 

- \--J3-)\-V- 5v^-> U )V3r**sJL?-)V) - 3 , 4 - >'k K O - 1 H - <i V * 
10 /'J>(1.30g. 4. 05mmol) <h t: 'J v 5 > (0. 65ml. 8. lOmmol) ;* ^ V > 20ra 1 

te#a»L, )Ki^l:tl^Lfc„ ini:hU7J^D»S (0. 69nl. 

4 . 86mmo D^f ^CITlfc. MtIT«£#b, & JS 9 □ ^ h ^ =? 7 -f - tz T it 

15 7a k Tte«a . »!«*iEfflS b tz.o-m.rn. * > u # y ;p ^d7^77^-(a 

*t>:B*xfJk 2:1) teT**«U ftftfiftbtttttt t b T S ffiit&m & 
ntz (1. 50g i|X^ 8 8 ?<0. 

'H-NMR (500MHz, CDC I,) <5 ppm:7.0S (1H, id), 6.79 (1H, ■), 6.68 (0. 25H, d, 
J = 2.5), 6.64 (0.75H, d, J = 2.5), 5.62 (0. 75H, dd, J = 9.0, 5.5), 5.19 (0. 25H, 
20 m), 4.41 (0.25H, ddd, J = 13.5, 6.5, 4.5), 4.01 (0. 75H, br d), 3.79 (3H, s), 
3.59 (3H, m), 3.01UH, m) , 2.85 (1H, m) , 2.13 (1H, m) , 2.04 (0. 75H, m) , 1.92 
(0.25H, m), 0.93 (2. 25H , s), 0.90 (6. 75H, s) , 0.03 (0.25H, s) , 0.06(2. 63H, 
s), 0.05 (2. 63H, s) 
[a] D 25 -45.4° (c 1.06 CH 2 C 1 2 ) 

25 

(b) 6 - * h*-> - 1 - ,(R) - ( 2 - t FDtvifW - 3 , 4 - y fc F D 
- 1 H - <i V*J U > - S U 7]Wd9I7 = H 

mmm ho a-c» stifc 6 - ^ h*-> - 1 - (r) - ( 2 - t -yj-^i? 
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-> U )\<** -> .HO - 3 , 4 - V h F d ; l H - >f V ^ y U > - h'j7^tD 
5 K (1. 14g. 2. 73>dioI) £ h ~ h 'J )V 10ml K^b, TMS^fcTg^ 
b7c„ Z.tl\Z 4 8 % 7 y fb.TK^TK^^ (0. 5ml. 1 3. 67ramol) <M£* CflST L- 7c . ^ 

U*7-'J^D-7h^77W- ("\*1t-> : ffirx^K 2:1) ^ 
fe^fc^Mt bT@figfl:^^<£t#/!: (0. 65g K?7 9°^). 

'H-NMR (500MHz, CDC1 3 ) <5 ppm: 7.11 (1H, d, J = 8.5), 6.82 (1H, dd, 7 = 8. 5, 
10 2. 5), 6.65 (1H, d, J = 2.5), 5.60 (1H, dd, J = 10. 8, 3.0), 4.09 (1H, br d) , 3.79 
(3H, s), 3.68 (1H, m), 3.50 (2H, m) , 3.04 UH, m) , 2.84 (1H, m), 2.16 (1H, 
id), 1.93 (1H, m) 
[a] D 25 -30.0° (c 0.98 CH 2 C1 2 ) 

15 ( c ) 6 - * h^-> - 1 - (R) - (2 - y'U =EJL^-JV-) - 3 , 4 • -/ t F D - 1 

H - <i V * J U > - MJ7)l/tPS»75 h' 

19 0b T# '5 tlfz 6 - * h + - 1 - (R) - ( 2 - fc H P =¥■ z/JL^JU) 

- 3 , 4 -ytFD - 1 H - <i V * ✓* U > - h'J7;P*D»*75H (330mg. 

1.09niiol) £E3|Mbj^S3<542iig. 1 . 63mmo 1 ) £t£-ft ^ U > 5 ml l;#*>b, 7jc?& 
20 ^KT^L-Tco ull(I MJ7xZ)|/*7n7^ >(343rag. 1 . 3 1 mmo 1 ) £ ft * JP 

*.&.-MfcT«#u, mn^ h y => 7 4 - \z.xsuR<Dm9z&nu&, mm 

£M!±rg£ bfc. U * *f)V9 □ v h 7* 7 7 Cs^U-i- : StUfJl' 

= 8 0:2 0 ) CtffiSL, aSfiifltttlK i IT S (390mg JK*P 

9 8%). 

25 'H-NMR (500MHz, CDC 1 3 ) 6 ppm: 7.10 (1H, m) , 6.80 (1H, m) , 6.70 (0. 15H, d, 
.1 = 2.5), 6.66 (0. 85H, d, J = 2.5), 5.63 (0. 85H, dd, J = 9.3, 5.0), 5.10 (0.15H, 
t, J = 7.5), 4.41 (0.85H, ddd, J = 1 3 - 5 , 6.5, 4.5), 4.03 (0. 85H, br d) , 3.79 
(3H, s), 3.64 (1H, ■), 3.44 (lH.m), 3.30 (1H, m) , 3.02 (1H, m) , 2.86 (1H, 
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m), 2.45 (1H, m), 2.36 <LH, m) 
[a] D 25 -45. 1 ° (c 1. 05 CH 2 C1 2 ) 

( d ) 6 - t K 0 4- v - 1 - (R) - ( 2 - ^Dtlf^) - 3 , 4 - v fc K D - 
5 1 H - -f V^F7 U > - h U 7J^DB»7 5 h* 

^mm i90c T-#e>nfc 6 - * h*-> - i - (r> - ( 2 - t/a^x^ji/) - 3 , 

4 - 5? fc H a - lH-^;^yj> - h 'J 7 )V * □ mm. 7 5 h* (390mg. 
1. OTmmol) &&it * ^ U > 5 ml - 7 8 *C K T» L fc. cniCHJUfc 

1 M^ffc^ 5 L U->»?S (2. 14ml. 2. 14nol) £ ^ 4 C: jbP * . - 7 8 °C 

io k:t«#u. nmzw? h if 7 7 4 -izTj%n<Dmikzwm'&. fcfoM.&m\zm 

v- u ^y;ui7 d?^77^ (^*tr> : @mx^;u= 2: di:t« 

m. to&fa^ff v L.TS«Mt£tt*»& (280mg «$7 5%), 
15 'H-NMR (500MHz, CDC1 3 ) <5 ppm: 7.04 (IH, ni) , 6.72 (IH, n) , 6.65 (0.15H, d, 
] = 2.0), 6.62 (0.85H, d, J = 2.0), 5.61 (0.85H, dd, 1 = 9. 3, 5.0), 5.10 (0. 15H, 
t, J = 7. 5), 4. 37. (0. 15H, m) , 4. 02 (0. 85H, br d) , 3. 63 (IH, m) , 3. 45 (IH, m), 
3.33 (IH, m), 2.97 (IH, a), 2.84 (IH, id), 2.45 (IH, ra) , 2.35 (IH, m) 
[a] D 25 -60. 1 ° (c 0. 94 CH 2 C 1 2 ) 

20 

(e) 6 - v'^Jl'ftJWN'^E-r Jl/^ + v - 1 - (R) - (2-7otX^) - 3, 
•4 - v t b'D ■ 1 H - A V * J >J > ■ h U 7 )V*U mWt 7 S F 
mt&m 1 9 0 d unZftfz 6 - t Fd4'> ■ 1 - (R) - (2 - 7'DtlfJl/) - 
3 , 4 - v fc K O - lH--fV*;U> - MJ7.H'tD||7S F (270mg. 
25 0. 77mmol) t^K* 'J ^ A(268mg. 1 . 94mnio 1) $ DMF 3 ml {Z m L- , 7k?& 4 1 T It 
WLtz* Z\tl\Zz/^9-)lfi)l'/ s \5.>mt7 0 7'1 H (0.2ml. 1.55mmoI) 
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- (^^rt>:SmxfA'= 8 0 : 2 0 ) Ictil b . ^fiSl^^W 
t LT@ttfc£«ft«:»;fc(l70ig M5 2 %). 

'H-NMR (500MHz, CDCI 3 ) <? ppm: 7.16 (m, 1H), 6.99 (1H, d, J=8.5), 6.97 (0. 15H, 
5 s) , 6. 93 (0. 85H, s), 5. 70.(0. 85H, n) , 5. 16 (0. 15H, n) , 4. 44 (0. 1 5H, m) , 4. 04 
(0.85H, br d) , 3.62 (1H, m) , 3.41 (2H, m) , 3.09 (3H, s), 3.05 (1H, m), 3.01 
(3H, s), 2:85 (IH, m) , 2.37 (2H, m) 
[a] D 25 - 49 . 0° (c 0.86 CH 2 C1 2 ) 

10 ( f ) 6 - V *3"A-13 -l-(R)-(2-(4-^PP-3- 
^fJl-7x; + y) X^;U) - 3, 4-xkHn- lH--fV^;U> - h U 7 

i%Wt2) U 9 A (H5ig. 0. 83mnioJ) £: 3Vlt% V VJ± (jfeb$S) 
^U"/-^ (65mg. 0.46minol) £ DMF2ml fcfcjfe b , Tk^^CTl^bfc. in 
15 KHfifS^Jl 9 0 e"e»5*lfc6 - y^f J^)kA ,; &-f Jl-t + >' - 1 - (R) - (2 
- ~f a Jl/) - 3 , 4-ykFn - l H - -f V 3 s - / U > - h'J7Ma B£B£ 
75 F (1 60mg. 0.38mmol) <Z> DMF (2ml) * KilQ*.fc. 100 C C tCT ift# b , 

20 ACtW, »8f*«ffi«*bfc. M^y'JAyj^D7h^77^ - (A 
^rU-> : SHfcX^Jl^ 8 0:2 0 ) ttiSb ftfltfeilllttftKtLTIWft^ 
^£r#7Ml54mg IR$84%). 

'H-NMR (500MHz, CDC1 3 ) <5 ppm: 7.23 (0. 2H, d, .1 = 13.5), 7.20 (0. 8H, d, J=9.0) , 
7.15 (0.8H, d, J = 8.5), 7.05 (0. 2H, d, J = 8.0), 6.96 (2H, m) , 6.74 (1H, m) , 
25 6.64 (1H, ill) , 5. 78 (0. 8H, dd, J = 9. 5, 5. 0) , 5.29 (0. 2H, t, 1 = 7.0), 4. 49 (0. 2H, 
m), 4.02 (3H, m), 3.43 (0. 2H, m) , 3.09 (3H, s) , 3.05 (1H, m) , 3.01 (3H, s), 
2.SS (1H, td, J = 16.0, 3.5), 2.33 (3H, s) , 2.30 (2H, n) 
[a ] 0 25 -63. 3° (c 0. 25 CH 2 C1 2 ) 
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■(g) y^fJkt.^/U >Wt 1 - (R) - [2 - (4 - D □ - 3 -^fJl7iy 
- X^;H - 1 , 2 , 3 , 4 - x h 5 k V s O-f V =W U > - 6 - < A-XTsT- 

)V 

5 $19) 1 9 0 f Tit £> ftfc 6 - y t^lVX frrt^^ is - 1 - (R) - ( 2 - 

(4-#OD-3- ^f^7i 7 3r5» X^;i/) ■ 3, 4-yth'P - lH-'f 
y^y U>- hU7.)l/tDil7S H (154mg. 0. 54ho1) * ^ 9 J ml 

7Kj#ffcT«J*L-fc. cncllljRBiAU^A**«(lBl)*»^t3« 
T L -fc. 4 0 tICTWb, li^D7h^77^ -CC-f^ft 7 <D^££*tIg 

»* l fc. siat * •> u * y a- ^D7hy77^- (»*x^^ : * * ; - ;u = 2 : 

1) CTSUHU &*fi?*#4feH £ LT1 8Kb OOmg 7 3 %). . 

'H-NMR (400MHz, CDC1 3 ) 6 ppm: 7.2K1H, d, J=8.8), 7.12 (1H, d, J=8.S), 6.90 
15 (1H, dd, J = 8.4, 2.4), 6.86 (1H, d, J = 2.4), 6.80 (1H, d, J = 2.8), 6.69 (1H, 
dd, J = 8.'8, 2.8), 4.18 (2H, m) , 4.06 (1H, m) , 3.18 (1H, m) , 3.09 (3H, s) , 
3.01 (3H, s), 3.00 (1H, m) , 2.77 (2H, m) , 2.33 (3H, s) , 2.28 (1H, m) , 2.14 
(1H, n) 

[a] D 25 +4. 3° (c 0. 65 CH t Cl,) 

20 

(h) >m 2 - - 1 - (R) - [2 - (4 - 2 a □ - 3 - 

/fA-7i/+ >') - I^.'H - 1, 2, 3, 4-f h5kHP<y*/iJ> - 6 

mmm 1 9 0 gin^tifcy^f i^^as >» 1 - (R) - [2 - (4 ->? □ □ 

25 - 3 - x 7 ^rv) - X^jlO - 1 , 2, 3, 4 • f F 7 t F D'f V 4 y U 

> - 6 - 'f^i^fJl'SJS^tJStta tRI«fc:Rrt?*ff oT Bfi«Kb£«J*7 
'H-NMR (400MHz, CDC1 3 ) <5 ppm: 7.24 (1H, d, 1=8.8), 7.10 (1H, m) , 7.03 (2H, 
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n), 6.83 (IH, s), 6.72 (1H, d, 1=7.6), 4.53 (IH, br s) , 4.35 (1H, br s), 
3.98 (IH, br s) , 3.75 (IH, br s), 3.35 (IH, br s), 3.15 (IH, m) , 3. 10 (3H, 
s), 3.02 (3H, s). 2.89 (3H, s) . 2.35 (3H, s) , 2.16 (IH, br s) , 1.72 (2H, 
br s) 

5 [a] D 25 - 54 . 9° (c 0.67 CH 2 CI 2 ) 

(.mmm 191) 

J-JlftfrrtS. >W. 2 - - 1 - [2 - (4 ■^□D7i;+-»-If 

)V] - 1 , 2, 3, 4 - f h7kHD^y + ; U > - 7 - -f jUXfjl' (08 
10 ^fb-&^#^ 5-73) 

(a) 7 - is* )Vn=t^( )\<^* : s 1 - (2 - tFD^yl?^) -3,4 

- >* h F o - l H - <i 7 * J "J > - 2 - - t - 7'?JHXrA' 

2 - (4 - * h + ->7i-W - 5 >&aJ3eiKtt£LT\£JSfll 18 7a 

15 ~ f £EI*fcKJ£*fT-3TBttfc£tt-£tt#4»Jl£ Itllfc. 

'H NMRCCDCl,, 500MHz) <5 ppm : 1.49 (9H, s), 1.77 (IH, 1, J = 13.5 Hz), 
2.02-2. 11 (IH, m), 2.71 (IH, dt, J=4.0, 15.5 Hz), 2. 85-2. 92 (IH, n) , 3.00 
(3H, s), 3.09 (3H, s) , 3.09-3.16 (IH, ra) , 3.54 (IH, I, J = 12. 0 Hz) , 3.64 (IH, 
br s), 4.03 (IH, dt, J=4. 0, 12. 5 Hz), 4.07 (0. 8H, br s), 4.25 (0. 2H, br s), 
20 5.29 (IH, d, J = 10.0 Hz), 6.92 (IH, s), 6.93 (IH, d, J = 8. 0 Hz), 7.09 (IH, 
' d, J = 8. 0 Hz). 

(b ) ~J* ?;PAJl'A3 >m 2 - - 1 - [2 - (4 - & a □ 7 x J ^y) 

- -1, 2, 3, 4 - f h7kh*D<V^;'J> - 7 ■ ^JUXt^ % 

25 m^. 

8 7 f T#£>tl7c:7 - y^j^/KA't^W+y 1 - ( 2 - h K □ 
*>X3vJU) - 3 , 4 -y'kFD - lH--fV*/U>-2 - *;i/#>» - t - 

7 < 5 : jnxfi^<ta;4 - 7 □ o 7 x y <^t, ^Miy 4 s a , b, 
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1HNMR(CDC1 3 , 500MHz) : 6 2.14-2.22 (1H, in) , 2.89 (3H, d, J = 4. 5 Hz) . 2.97 
(3H, s), 3.02 (3H, s), 3.02-3.13 (2H, n) , 3.21 (1H, br d, J = 1 5 - 5 Hz), 
3.31-3.38 (1H, in), 3.71-3.78 (1H, m) , 4.03-4.09 (1H, ■) , 4.37-4.42 (1H, m) , 
5 4.50 (1H, I , J = 6.5 Hz), 6.86 (1H, d, J = 2. 0 Hz), 6.91 (2H, d, J = 8. 5 Hz), 7.09 
(1H, dd, J = 2.0, 8.5 Hz), 7. 24 (1H, d, J = 8.5 Hz), 7.25 (2H, d, J=8. 5 Hz). 
MS (FAB) m/z: 388 (M+H) + . 

mmm 192) 

10 ^)Vt))Vnz >m 2 - ^ -l - [2 - (4-lhD7i/^-» - X 

J- Jl<] - 2 , 3 -y'kh'D - 1 H - A > V [ c ] 7 if tf > - 7 -<iHXf.^ t£ 
($l^ft^#4#4 - 1 3 2 ) 
( a)> ; ^ fJWAA'S >m 4 - *.)l-$.;L- - 3 - t KD + y - 7i^.)HXt 
)V 

15 A^1t>?5 ^7^^^^#b7c7K^ft:^ > 'J f A ( 5 . 7 4g, 2 3 9 mm 
o 1 ) v/fJl'WATSF (10 0ml) I;: !K 2, 4-ykFD 

*>^>X7;lTkH (1 5 . Og, 1 0 9 mm o 1 ) £ 0 tTJDA, ^^HIS 
OtT-S O^OTiflfc. HUT> N, N - ^^f.l^jl/A ; E'f.l^O'J 
K (10. 1ml, 110 mm o 1 ) $ 0 °C T'JDa., li^ilT, liST 2 Pf 

20 mmWl'tCo SJ&fiSKTk ( 3 0 0 ml) @t-i?X5P.H> ( 2 0 0 ml XI) 

T-$:#L7c 0 */f £igi£^Tp H 1 Kb, tl!^imxfJK 2 0 0 ml X 3) 
T^L-feo &mm%:?k ( 3 0 0 m 1 X 3 ), ggifD^^K ( 2 0 0 m 1 X 2 ) T 

fc. : tl£ y 'J 7AyD7h^77^ - (A + t > : imx?.)K 5 : 

25 1-1:2) KGSAi)^«l&lfiB# (6. 78g, 305o) tl 

Mp 58-60°C. 

• 'H NMR(CDClj, 400MHz) 5 ppm : 3.02 (3H s) , 3.10 (3H, s) , 6.77 (1H, d, 
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J = 2.0Hz), 6.82 (1H, dd, 1 = 2. 0, 8.0 Hz), 7.53 (1H, d, J = 8.0Hz), 9.84 (1H, 
s), 11.21 (1H, s). 

(b) F»J7J^D/^>X.)^>|i 5 - V * ^)Vtl)Vn^z^ Jl-Jr* i/ 2 - * 
5 )V 5 )V - 7xZJVX7f^ 

mmm 1 9 2 aTijiufc^^iv^^/u >m 4 - - 3 - t h 

> - 7iZJHXf.^ ( 2 . 60g, 12. 4 mm o 1 ) £ ^ V > ^ d >J H ( 3 
0ml) b , tf U y > ( 1 . 61ml, 20. Ommo 1) t h'J7)W 

□ * 3? >7,)l'fo>m.m7km ( 2 . 3 5ml, 14. Ommo 1 ) £ OtT'JOA, 

10 liii^T, gia-e 1 mmmwLtz, ( 2 0 m 1 .) ^jta*., 

&;*5PU>^D'J H (2 Om 1 X 2 ) Tifcfcti bfc„ 1 Ni£I£ ( 2 0 m 1 

XI), |gfP^^7K ( 2 0 m 1 x 1 ) T&Y# b, M7Hmmi- h U At 
ifib, i§i^ME^LTt4tt (4. 1 4g) *f#fc. zmiiltl^lil 
t«:iS< #:<£>£J&t::<tt b /to 
15 'H NMR(CDC1 3 , 500MHz) 5 ppra : 3.04 (3H, s), 3.12 (3H, s), 7.31 (1H, d, 
J = 2.0Hz), 7.35 (1H, dd, J = 2.0, 9.0 Hz), 8.00 (1H, d, J = 9. 0 Hz) , 10.21 (1H, 
s). 

(c) y^?Jl^J^t5>i 4 - tJn^S )V - 3 - \Z — )V - 7 i-IUXt'^ 
20 1 9 2 b T^iSbfe h l J7^l'tO/^>7x .71/ ft >^ 5 - * ^ JU * 

^;tt^J^+->2 -*JKJI/-7i-)1'X7tJI' (4. 13g, 12. 1mm 
o 1 ) £ 1 , 4 - S^-t*1t> (1 5ml) Cr£#?b, A^y^Ar h h U 

7 x n jl- *77^> (6 9 3mg, 0 . 6 0 0 m m o 1 ) , 2 , .6 - ~J - t - 7* 
^)iy x y — .H- ( 5 m g ), i&ik U^^A (1. 5 4 g , 36. 4 mm o 1 ) t 
25 h U 7fJl/f-^7>X (4. 23ml, 14. 5 mm o 1 ) £AD;t, mmmffln. 
T, 1 0 0°CT 3 Bt^m^b7Co S^^{3^.fP 7 sMfc* U VA7k®m (5ml) 

7k (4 0mn £#qtl, m mm & mm. ^^ji (5 om 1 x2) -zmmvfzo wti 
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m&i Nmm. u 0 m 1 xd, u om 1 x 1 ) n-m^c. sitk^ ■ 

13V)V13 yAi7 h^77-f- (^\ + it>- : llif.lK 10:1-1:1) 
Tl^L tgfSglft{b^£&fe«'M (2. 1 1 g, 7 9?o) tbT#fc. 

'H'NMR(CDC1„ 400MHz) 3 ppro : 3.04 (3H, s), 3.12 (3H, s), 5.53 (1H, dd, 
J = l.6, 11.2Hz), 5.72 (1H, d, J = lS.OHz), 7.21 UH, dd, J = 2.4, 8.0Hz), 7.33 
(1H, d, J = 2.4Hz), 7.53 (IH, dd, J = 11.2, 18.0 Hz), 7. 84 (1H, d, J = 8.0Hz), 
10. 24 (1H, s). 

(d) 3 - (4 •.y>?WlWt'fm'>2 - ;l< - 7i^) - 3 - t 

> : -f V 7° P tf Jl/ 75X1. 2 6g; 1 2. 5mmol)^f h5tFD77 
> (30ml) t^Hfb, 1. 6M n - 7^)1 U Aa+*>»» ( 7 . 2 
0 m U 11. 5 mm o 1 ) * - 2 0 , C"T?lJQ*.> £*&BS&T\ —2 0 °C T' 2 0 
»M«t**Lfc. »ttX^;P (1. 07mU 11. 0 mmo 1 ) £ - 7 

Sr.T-fiOx., ^^I?I1^T> - 78tt20 ^lljl^lfc. 19 2c TS 

\s1Zi?* l ?)[fj3)l'rtS. >W. 4 3 - — 7x-JH7f^ 

(2. llg, 9. 6 2mmo l)..0fh7tFD77>St$-7 8tTtt^, 
il^i^T, - 7 8tT 3 0#W«#Lfc. R^BtttCfifPtfi-ftST^^-CA* 
(40ml) £3)D;L, tf*%B&lM*X?-Jl> (40mlX,2) TttlffiUfc. % 
*&JI£7.k (4 Om 1 X l ), ft ft ft (4 Om 1 x l ) T&^U 

7Ai?D7h^77^ - C\*1J-> : WBfX^K 1:1-1:2) Til 
U ffi8EBtt-ffc£«&&&fiifll#4&SS (2. 9 5g, 9 9%) iLTfcfc. 

'H NMR(CDC1 3 , 500MHz) 8 ppm : 1.28 (3H, t, J = 7.5Hz), 2.65 (2H, d, J = 6.0 
Hz), 3.01 (3H, s), 3.10 (3H, s) , 3.23-3.25 (1H, m) , 4. 19 (2H, q, J = 7.5Hz), 
5.35 (1H, d, J = l 1. 0 Hz) , 5.38-5.43 (1H, m) , 5.63 (1H, d, J = l 71 0 Hz) , 6.99 
(LH, dd, -1 = 11.0, 17.0 Hz), 7.05 (IH, d, J=8.5Hz), 7.20 (IH, s) , 7.52 (1H, 
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d, J = 8.5 Hz). 

(e) v^?J^AA'5>i 4- (1, 3 - >• t H - 7° □ t? )V) -3- 

5 HtfEF'J 1 9 2 dTij|Ufc3 -(4 - >■ * ^ fr/^^^ )l$-*-> 2 - k*~;P 
- 7i^.^) - 3 - k Fn+-> - 7°P k^>i? If JH^f^ ( 5 . 2 8 g , 
17. 2mmo 1) Sf h5kK075> (5 0ml) t i&fl? L , f h5kHo 
^ 9 S£ U f -j7 A ( 5 4 4 m g , 2 5. Ommo 1) £ - 2 0 'CTflP*., ^StiJ'IS 
^T, 1 B#F B 1^^T#fiL7 u Co £J£$?t7K (20ml), lNli (2 

10 Om 1 ) ZtiQX, mmVdZWWt^T-Jl (4 Om 1 x 2) TttffiUfc. W*iJl£*S 

> U *y.H'A 5Aj7D-7hi7*77-r - (^^-y-> : ill? )k 1:1-0:1, 
ftSlfJk j** /-.)!-= 5:1) Till, Hia@«Hk^tl$ifi»t*« (4. 
44g, 9 7%) £ LT#7c. 
15 'H NMR(CDCI,, 500MHz) 6 ppm : 1.78-1.90 (2H, m) , 2.88 (1H, s) , 3.00 (3H, 
s), 3.10 (3H, s) , 3.44 (1H, s), 3.77 (2H, br s), 5.14-5.19 (1H, a) , 5.32 
(1H, d, JMl.OHz), 5.60 (1H, d, J = 17. 5 Hz) , 6.96 (1H, dd, J = 1 1 . 0, 17. 5 Hz) , 
7.03 (1H, dd, J = 2.5, 8.5 Hz), 7.17 (1H, d, J = 2.5Hz), 7.51 (1H, d, J = 8. 5 
Hz). 

20 

( f ) V*?- ^A.'WU >Wi 4 - [3 - ( t - )V - y7 x =-)l -: 

*v) - 1 - t K □ + v - -fu fcf;H - 3 - - y x -;nxf)l/ 

^lifj 1 9 2 e "CM ifi L 7c v * 5 1 ;W1 5 >@£ 4 - ( 1 , 3-ytFn + 
->-7'ne;i>) - 3 ■ t-Jl- 7iZJH7,fJl' (4. 4 4g, 16. 7 mm o 
25 1 ) £ * ^ b > 37 d >J H (40ml) Id Jl? L- , MJlfJl/75> (4. 18 m 
1 , 3 0. 0 mm o 1 ), t - 7'^)H?* =?-)V? DD-> 7 > (4. 6 7 g , 17. 
0 mm o \ ) tMiO 4 - V ^^)V7 5 J M U v>£ 0°CT*JQA, ^*^H^ 
T, £»T 5 P#fflfllt#Lfc. JEJfclftKlzK (30ml) £7J0*_, #M£* f U > 
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^ □ U F (40mlX2) TjftajL-fc. 1 NM ( 5 Om 1 x 1 ), & 

fP^m.7K (5 0m 1 x l ) Tifct£U h U tfATi&iL ?M 

+ f >:imxfiK 2:1-1: 1) tESS*l^i$ifeM« 

5 51 (5. 8 7 g, 7 0%) t L-T#fc. 

'HNMR(CDC1 5 , 500MHz) (5 ppm : 1.09 (9H, s) , 1.85-1.90 (2H, n) , 3.01 (3H, 
s), 3.10 (3H, s), 3.32 (1H, s), 3.84-3.93 (2H, m) , 5.27 (1H, d, J = 10.5Hz), 
5.28-5.33 (1H, brm), 5.60 (1H, d, J = l7.0Hz), 6.97 (IH, dd, 3 = 10.5, 17.0 
Hz), 7.05 (1H, dd, 3 = 2.5, 9.0 Hz), 7.19 (IH, d, 3=2.5 Hz), 7.38-7.45 (5H, 

10 m), 7.51 OH, d, )=9.0 Hz), 7.69 (4H, d, 3 = 7.0 Hz). 

( g ) if * Jifi )vn s>i? 4-[i-7*D^E-3-(t - y?-)V - >-y 3L- 

)V - is=?-U*r>) - I - t H □ - 7° □ fcf )V\ - 3 - t'-Jl/ - 7iZJHX 

15 mmmi 9 2 f -cR&Litifxf-frXfrrt^ >m 4 - [3 - <t - y^)v- 

>■ y iL-ii ••>7-D + '» - i - t H p * v - y □ tf;u] - 3 -k'zj|/-7i 

-JUXfJl' ( 3 . OOg, 5 . 9 5 mm o 1 ) tW&ikfcfc ( 3 . 9 8 g . 1 
2. Ommo 1) ^fk>i/D'JF (20ml) h U 7irW7 

7 4 y ( 3 . 1 4 g , 12. 0 mm o 1 ) £ ^i&TJfe X , UsSlSlia^lT, i?|[T 
20 1 HfrlWJJtttUfc. »««f«lffi«*L» >'iJ*y;W7Ai'D-7Fif77^- 
: Wttx^Jl^, 5:1-2:1) till, ft IB g * 
(2 . 6 2.g, 7 8%) £ UT»fc. 
'H NMR(CDC 1 3 , 500MHz) 5 ppm : 1.05 (9H, s) , 2.26-2.33 (1H, m) , 2,41- 
2.48 (1H, m). 3.02 (3H, s) , 3.10 (3H, s) , 3.74 (1H, dt, J = 5. 0, 9.0 Hz), 
25 3.86-3.90 (1H, n) , 5.40 (1H, d, 3=10. 5 Hz) , 5. 66 (IH, d, 3=17.0 Hz), 5.70 
(1H, dd, 3=5. 0, .9. 0 Hz), 7. 04 (IH, dd, 3 = 2. 0, 9. 0 Hz), 7. 10 (IH. dd, 3 = 10. 5, 
17.0Hz), 7.19 (IH, d, 3 = 2. 0 Hz) , 7.33-7.43 (5H, m) , 7.46 (IH, d, 3 = 9. 0Hz), 
7.60 (2H, d, 3=7.5 Hz), 7.69 (2H, d, 3=7.5 Hz). 
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( i ) y^f.H^JPA*S>i 4 - [ 1 -7 J - 3 - ( t - 7*^)V - > : 

~7 jl — )V - ->7-0^y) - 1 ■ tf;i/J - 3 - tf-;U - 7 x - 

mmm 1 9 2 g-r®!^Lfc> ; .* f^^jwu >» 4- [i-^p^-3- 

( t -.^Jl/y7i-JV - D*~» - 1 - t h'D + y - ?u tf JU] - 3 - 

- 7 i-iUXf* ( 2 . 6 2 g , 4 . 6 2 mm o 1 ) & 7 -fe h ~ h »J ;P 
(20ml) 7U;U75> (1. 87ml , 25. Ommol) £^ 

2:1-0:1) T«iL S GMfclM*) £ M (1. 8 2g, 
7 2 %) iLTff;. 

■H NMR (CDC 1 3) 500MHz) 6 ppm : 1.06 (9H, s) , 1.79-1. 84 (2H. m) , 3.00 (1H, 
dd, .1 = 7.0, 16.0 Hz), 3.02 (3H, s) , 3.07-3.12 (1H, m) , 3.10 (3H, s) , 3.65 
(1H, dt, J = 5.0, 11.0 Hz), 3.76 (1H, dt, J = 5.0, 11.0 Hz) , 4. 32 (1H, t, J = 6. 0 
Hz), 5. 04 (1H, d, J— II- 0 Hz), 5. II (1H, d, J = 17. 5 Hz); 5. 24 (1H, d, J = 1 1 . 0 
Hz), 5.56 (1H, d, 1=17.5 Hz), 5.81-5.89 (1H, ■) , 7.02 (1H, dd, J=3. 0, 9.0 
Hz), 7. 15 (1H, dd, 1 = 11.0, 17.5 Hz), 7. 19 (1H, d, J = 3. 0 Hz), 7. 26-7.44 (6H, 
m), 7. 63-7. 68 (4H, m) . 

(J) 7U;i-- [3 - ( t - 7'^)V ■i?7i^-<>5 = Dt>') - 1 - ( 4 - 

^^f;i/*.ip/^<;i<t^'>2 - t*-;u - 7 x -7°u\f.)V] - > 
m t - 7'f;nxfJP 

1 9 2 i -vmm. vtzi?* f-jutuMs. >wt 4 - [ 1 - 7 u ^75 j - 

3- ( t - 7°3-)\, - V7 — - is? =. n*is) - 1 - t H u*is - 7° a \k)V] ' 
- 3 - tf-;|/ - 7x-)U7tJ1- ( 1 . 80g, 3. 3 lmmo 1) SxhJk 
FP75> (20ml) Ciil, h'JI^75> (1. 12ml, 8. 00 
mmo 1 ) ~viW.i/ - t - 7*^.n-(8 7 0mg, 4. 0 0 mm o 1 ) S-iQA, g 
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D7H'77^ - (f\*rV> : KKx^K 5 : 1 ~ 1 : 1 ) till, ^IBg 

(1. 90g, 8 9%) hbT#feo 
'H NMR(CDCI 3 , 4 00MHz) 6 ppm : 1.04 (9H, s), 1.38 (9H, s) , 2.10-2.30 
5 (2H, m), 3.02 (3H, s), 3.11 (3H, s), 3.24-3.60 (2H, br), 3.67 (IH, q, J = 8.0 
Hz), 3. 72-3. 82 (1H, m) , 4.72-4.79 (0. 4H, m) , 4.79 (0. 6H, d, J=9.6Hz), 5.24 
(1H, d, J = 11. 2 Hz), 5.37 (IH, br), 5.51 (1H, br), 5.55 (1H, d, J = 17.6 Hz), 
6.98 (1H, d, J = 8.0Hz), 7.01 (1H, dd, J = 11.2, 17.6 Hz), 7.19 (1H, d, J = 8.0 
Hz) , 7. 22 (1H, d, J = 2. 4 Hz), 7. 32-7. 43 (5H, m) , 7. 60 (1. 6H, br s) , 7. 66 (2. 4H, 
10 d, J = 7.2 Hz). 

( k ) 1 - [ 2 - ( t - 7*3- )\< - v 7 x ~ )V - v v - □ v) - )V1 - 7 - 
v ;* ^ )V t) )V n =E t*-> 1 , 3 ■ v k F □ - ^>V* [ c] 7 if ^ > - 2 - *> 
A'ifsym. t - 7*f.^x^fA' 

15 ^JEflsj 1 9 2 j T-mii L X 'J ,M/ - [3 - ( t ■ W-i?7i-^-->5- 
D^y) - 1- (4 - v )in*z^ )lt**ris 2 - tfx;U - 7 xXJlO -7° 

□ tf ;i'] - # .'WIS >l£ t -7'f JHXtJK 3 6 0 mg, 0. 56mmo 1) 
$^1/>'7D'J h' (40ml) fcigfl? U , HJ 5/ £ □ 'SJ* ->.>V* * 7 > [ 1 , 
3 - k* 7» ( 2 , 4 , 6 • h U ^^7i^) - 4 , 5 -yth*D<5 ?V — ft> 

20 • 2 - -f Uf>] [^>yUT>] A'7"--j7A (IV) v-^nUH (47. 5m 
g , 0 . 0 5 6 0 mm o 1 ) £ j]QA, W.mmmn.T . 4 5 tT 3 P# ffl L- 7c . 

;K 5:1-2:1) Tii L , g £ft £ (3 3 Omg. 

9 6%) tLXntZo 

25 'H NMR(CDC1 3 , 400MHz) <5 ppm : 1.04 (9H, s), 1.38 (9H, s), 2.10-2.30 (2H, 
m), 3.02 (3H, s) , 3.11 (3H, s), 3.24-3.60 (2H, br), 3.67 (1H, q, J = 8.0Hz), 
3.72-3.82 (IH, id) , 4.72-4.79 (0..4H, id), 4.79 (0. 6H, d, 1=9. 6Hz), 5.24 (1H, 
d, J = l 1 . 2 Hz) , 5.37 (IH, br), 5.51 ClH* br), 5.55 (IH, d, J = 17.6Hz), 6.9S 
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(1H, d, J = S. 0 Hz) , 7.01 (1H, dd, 1 = 11.2, 17.6 Hz), 7.19 (1H. d, J = 8.0Hz), 
7.22 OH, d, J = 2. 4 Hz), 7. 32-7. 43 (5H, m) , 7.60 (1.6H, brs), 7.66 (2. 4H, 
d, J = 7.2 Hz). 

5 (1)7- J?^f^A^€-f )V-**is 1 - (2 - t |«D*'>If;H -1,3 
■ytFa-^> , y C c] 7 if tf > - 2 - " t - r/^^x* t-;!/ 

mSfaj 19 2 kTttfcbfc: 1 - [2 - ( t - 7*^71- - v7xX>l^ - ->7-D + 
>) - XfFjp] - 7 - *?-)\>i3 frn^l )\f**i/ 1,3 - vfc K o - ^<> V'C c ] 
7 if tf > - 2 - *^#>8fe t - y?.)HXf^ ( 1 . S2g, 2 . 9 6mmo 
10 I) Sf h5bHD7?>(10ml) CiHL, 1 Mr h 5 ^f-)VT >=E — V 
A7WJF f h 7 k F □ 7 7 ( 6 . OmK 6. Ommo D.4II 

tjd*., s$»h&t, *air RjfcttK* oomi) *in*.', 

tlft^ll^ (4 Om 1 X 2) T-tttHLfe c *$Jg£.* (40ml XI), 
Igifti^ifi* (4 0 m 1 X l ) Tife^L, &S7jc h U DATfift. MM b, 0 

15 tt*«ffi«*LTfi£j«*ijS#&. £*l*-> U .*y)kt5A^ D?^57^ 
(^^rU-> : ffSlfJk 1 :'l~0 : 1) Til L-> « 85 B «Hb £ £ & ift 
#4»K ( 1 . 07g, 96%) ibtifc. 

'HNMR(CDC! 3 . 500MHz) 6 ppffl : 1.30 (5H, s.) , 1.40 (4H, s) , 1.90-2.08 (1H, 
m), 2.07-2.24 (1H, br), 3.00 (3H, s) , 3.09 (3H, s), 3.59 (1H, br s), 3.65 

20 (1H, br s), 3. 76-3. S3 (0. 4H, br), 3. 9S (0. 6H, d, J = 19.0Hz), 4. 58 (0.6H, 
d, J = l9.0Hz), 4.78-5.10 (0.4H, br) , 4.92-5.20 (0. 4H, br) , 5.31 (0. 6H, br 
(, J = 7.5 Hz), 5. 77-5. 83 (1H, a), 6.32 (0. 6H, d, J = 11.5Hz), 6.39 (0. 4H, d, 
J = 1 3. 0 Hz), 6. 92 (1H, dd, J = 2. 0, 8. 0 Hz), 6. 95 (1H,. s) , 7. 13 (0. 6H. d, 1=8. 0 
Hz), 7. 25, (0. 4H, d, 1=8. 9 Hz) . 

25 

(m) S^^j&.iWIS >m 2 - - 1 - [ 2 - (4 - — h □ 7i J =^v) 

- X^;P] - 2 , 3 - yk H □ - 1 H - 1>V [ c] 7 if tf > - 7 - -f jH^r 

)v m.mm 
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mmmi 9 2 i T#e>n/c7 - i - (2 - t kd* 

>x^;io - 1 , 3 - xh h'D - [ c] T-tf tf> - 2 - *jw#>k" t - 

^5 L JH7fil^J;I/4 - ~ h uy m / - )V^m^^X , $kW\ 48a, b . 

5 'H NMRCCDClj, 400MHz) 5 ppm : 2.12-2.21 (1H, m) , 2.60 (3H, s), 2.85- 

2.93 (1H, m), 3.02 (3H, s), 3.10 (3H, s), 3.81 (1H, dd, J=4.4, 19. 6 Hz), 

3.85-3.90 (1H, Hi), 4.06 (1H, dt, J = 5. 2, 9.6 Hz), 4.39 (1H, d, 1 = 19. 6 Hz), 

4.77 (1H, d, J = 11.6 Hz), 5.85 (1H, ddd, 1 = 3.2, 4.4, 12.4 Hz), 6.36 (1H, d, 

1 = 12.4 Hz), 6.S6 (2H, d, J = S.SHz), 7.04 (1H, dd, .1 = 2.4, 8. 8 Hz), 7.14 (1H, 

10 d, J=8.S Hz), 7.21 (1H, d, J = 2. 4 Hz), 8.16 (2H, d, J=8.S Hz). 
MS (FAB) ra/z: 412 (M+H)*. 

(mmm 193) 

v * )vn 5 2 - *^)V ~ 1 - [2 - ( 2 - 2 o □ - 4 - zhD7i 

15 y * v ) - M - l , 3 , 4 , 5 - t- V 9 t H o - l H - ^> V C c ] 7M 
fcf> - 7 - -f.iUXfiP IKRI (WjSft^»#*4-13 7) 
(a) 7 -v^fWiWHW + ^l - (2 - kFn + yifW - 1, 3, 
4 , 5 - r h 7 t Fa - ^>V' [ c] 7-t* t! > - 2 - * .>l/# >®E t - 7^JH 

20 HJ£09 19 2k rmmhfz 7 - v^fJl/AfA'€< 1 - ( 2 - E F D 

* ->x^;i/) - i , 3 - -x t H p - ^ y V [ c ] 7 if ^ > - 2 - # >m t 

- 7f ^'X7f^ (2 0 7 mg, 0. 550 mm o 1 ) * ^ ^ / (1 Oml) 
1 0 (2 7 m g) £iPA, tit 1 PS 0] 1* # b fc . 

sjtsffi^-fe^-f h«»u i§fflt*«ffSSiT8i4i$«Sjifc. z.n*y>) ts¥ 

25 h 4 — (ftBEX^JU \ J — 1:1-0:1) Tfl! 

«u, mz®m{t%m*u&mKmn (1 8 9mg, 9ix) tiT#fc. 

'H NMR(CDC1 3 , 400MHz) (5 ppm : 1.36 (5.4H, s), 1.45 (3. 6H, s) , 1.68-1.84 
(1H, br), 1.86-2.00 (1H, br), 1.88-2.06 (0.4H, br), 2.06-2.18 (0. 6H, br), 
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2.22-2.44 (1H, br), 2.83 (2H, br s), 3.00 (3H, s), 3.08 (3H, s) , 3.55-3.68 
(1H, br), 3.67 (2H, br s), 3.75-3.90 (1H, br), 5.03-5.18 (0. 4H, br), 
5.38-5.52 (0.6H, br), 6.88 (2H, s), 7.15 (0. 4H, br s), 7.24 (0. 6H, br s). 

5 (b) >m 2 - - l-[2-(2-^PD-4-~h 

D7i7+y) - X^;U] - 1, 3, 4, 5 - rh7kHo - 1H- [c] 

'H NMR(CDC1 3 , 400MHz) 5 ppm : 1.88-2.32 (2H, n) , 2.42 (1H, br s), 
2.60-2.80 (0.4H, br), 2. 70 (3H, d, J = 4.4Hz), 2.91 (0. 6H, dd, J = 5. 6, 15.6 

10 Hz), 3.01 (1.8H, s), 3.02 (1.2H, s), 3.09 (1.8H, s), 3.10 (1.2H, s), 
3.15-3.40 (4H, ni), 3.62 (0. 4H, t, J = 1 3 . 6 Hz), 3.82 (0. 6H, t, J = 13.6Hz), 
4.07-4.16 (0.6H, m) , 4.30 (1H, dt, J = 5. 6, 9. 2 Hz) , 4.53-4.59 (0. 4H, m) , 4.80 
(0.4H, br s), 5.18 (0. 6H, br s), 6.93-7.14 (3H, m) , 7.17 (0.6H, d, J=8. 8 
Hz), 7.37 (0.4H, d, J=S. 8 Hz) , 8. 10-8. 16 (1H, n) , 8.25 (1H, s) . 

15 MS (FAB) m/z: 44S (M+H)\ 

(mmm 194) 

v * % .>W\* 5. >m 2 - * 9-)V - 1 - [2- (4-^DD-3-^)k7i 
J * -» -'X^Jl'] - 2 , 3 - 5? k F n - 1 H - y< >V C c ] 7 if tT > - 7 - -Y 
20 iH7f^ (flaMb^fclM 4- 1 4 0) 

1 9 2 1 TUStlfc 7 - VtZ-fr-tUVn^^ 1 - (2 - h F □ * 

•>I?JH - 1 , 3 - 5? k H o - ^ > V [ c ] 7 if £ > - 2 - ;& >« t - 
^fJH7f)^J;"J4-^OP- 3 -;*^U7x/-.^£.fflUT,H5£#!l4 8 

25 'HNMR(CDC1 3 , 400MHz) 5 ppm : 2.03-2.12 (1H, m) , 2.30 (3H, s), 2.60 (3H, 
d, J = 5.2 Hz), 2.77-2.85 (1H, ra) , 3.02 (3H, s), 3.10 (3H, s), 3.65 (1H, dl, 
J = 4.4, 9.6 Hz), 3.78 (1H, dd, J =4. 4, 20.0 Hz), 3.85-3.90 (1H, a) , 4.37 (1H, 
d, 1=17.2 Hz), 4.79 (1H, dt, J=3. 6, 12.4 Hz), 5.82 (IH, ddd, J = 2. 8, 4.4, 
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12.4 Hz), 6.55 (1H, dd, J = 2.8, 8.8 Hz), 6.64 (1H, d, 1 = 12.4 Hz), 6.68 (1H, 
d, J = 2.8 Hz), 7.03 (1H, dd, 1 = 2.8, 3.8 Hz), 7.13-7.19 (3H, m) . 
MS (FAB) m/z: 415 (M+H)\ 

5 (mmm 195) 

v*^;|/#;UA*5 >if 2 - * =f-)V - 1 - [2 - ( 2 - a a - 4 - 7 JU^a 7 

x y ->) - x^.n-] - 2 , 3 - v t f □ - i h-^/'Z [ c ] 7 if tf > - 7 - 

-f JWXXtv'I- 4fc&*6 (0y?Si'b<&&#^4 - 1 3 9 ) 

Uli 1 9 2 1 T4»6tlfc7 - >' * =5-)\>% Jl-A^-T )V** s s 1 - (2 - t FD + 
10 ->x^;i-) -1, 3 - >-b K p - ^>V [ c] 7 if tr> - 2 - fi)l'-$>Wt t- 

7*^Jl/X7T.)l/fei;l/2 -i;DD-4-7JW07i ^ — JU 4 

8 a . b > 3 t WI«fcKJ6*f? o T S Wft^STtJl'? 7 7 £ UT»fe. 

1H NMR(CDCI 3 , 400MHz) <5 ppm : 2.07-2.09 (lH,m), 2.61 (3H, s) , 2.83-2.92 

(lH,m), 3.03 (3H,s), 3. 11 (3H, s) , 3. 74-3. 82 (2H,ro), 4.02-4.07 UH,m), 4.38 
15 (lH.d, J = 19. 1Hz), 4.77-4.82 (1H, ra), 5.82-5.87 (lH,ra), 6.69 (1H, d, 1 = 12. 7Hz) , 

6.82-6.92 (2H,m), 7.06-7.12 (2H,ra), 7.18 (1H, d, J = 2. 3Hz) , 7.28 

(1H, t, J = 8. 2Hz). 
MS (FAB) m/z : 419 (M+H) + . 

20 (^mm 19 6) 

y^fJK*il'A'S>S 2-*^Jl--l- [2- (4-^fjl'?t7i';+-» 
- x^JH - 2 , 3 - v k H □ - 1 H - ^ > v* [ c ] 7 if If > - 7 --fjH7r 
)V M W^felf4-1 3 6) 

^Mfu 1 9 2 1 T#enfc7 - ^^^^.^.Ji/n^-r )V***s i - (2 - tVn^ 

25 v-X^JU) - 1 , 3 - ytHD -^>7'[c] 7t't>- 2 - *.U/#>i? t - 
7*f)H7f;^J;^4-^fJ^^7i;-J^f ^T, HflSflU 8 a, b* 
ggjfcfll 3 fcra«fcJEfc*fToTBWft£4l!>£7 i E;W:7 77t lilt. 

1HNMR(CDC1 3 , 400MHz) <5 ppm : 2.03-2. 11 UH,m), 2.44 (3H,s), 2.60 (3H, s) , 
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2.83 (lH.brs), 3.03 (3H, s) , 3.11 (3H.s), 3.65-3.70 (lH,m), 3.78 
(lH.d, J-18. 9Hz), 3.89-3.92 (lH.m), 4.38 (1H, d, J = l 8. 9Hz) , 4.79 
(1H, d, J= 1 0. 4Hz), 5.82 (1H, d, J = l 2. 6Hz) , 6.65 (1H, d. J = l 2. 6Hz) , 6.74 
(2H, d, J=8. 7Hz), 7.03 (1H, d, J=7. 2, 1 . IHz) , 7.16 (1H, d, J = 8. 3Hz) , 7.19-7.22 
5 (3H,m). 

MS (FAB) m/z : 413 (M+H) + . 

(*1«1 9 7) )l^jk/tS>|E 2-*?)l- ( 1 R ) - [2- (4 - 

^Ht7i;*.y) - X^JU] -2, 3 - i? t HD - 1 H - ^>V [ c] 7 
10 -t?t?> - 7 - -Y JH7f^ ttStt (««ft§*t^4-13 6) 

( a ) 4 - ^ > >? d ^ -> - 2 - t K a * -> - ^ > XJJl'T t H 
2 , 4 - ^k'FD + y ^>X7.)l'T b H (50. Og, 362 mm o 1 ) £ , 
Til h- h ij A> ( 3 5 0 ml) izmMV, RRfc**?- h'J^A (34. 6g, 4 
15 12 mm o 1 ), 5 jb* U 9 A ( 6 . 0 g , 3 6 mm o 1 ) L^it^ > vJU ( 5 
4. 0ml, 4 7 Ommo 1) tll]^, t$IHiT, 2 4 [$fi33jnf^«»ft L fc 0 

1 NSK (4 0 0ml) £2raAs ^fJl^&imx^U (4 0 0 m 1 X 
2) -trWfcBLTCo fil^ 3 'J ^A7X^^ ( 3 0 0 m 1 X 2), 7K (3 

OOmlXl), l W&M ( 3 0 0 m 1 X l )', mu-km.7k .( 3 0 0 m 1 X l ) f 
20 iJt^b, h U A-CKJft, jtil< »i&»E8SUTl4l«»*j| 

fe. cn^ t - ^^JU^^.'l/X-x.^/ ^^it >T|i|fcSII L, *EB6«Kt£4*l* 
i&te6H# (4 5. 9g, 5 6?o) £LTl#7c. 
Mp 71-7 2°C. 

*H NMR(CDC1 3> 500MHz) 6 ppm : 5. 11 (2H, s), 6.51 (1H, d, J = 2.0Hz), 6.62 
25 (1H, dd. J = 2.0, 8.5 Hz), 7.35-7.45 (6H, m) , 9.72 (1H, s), 11.46 (1H, s). 

( b ) 4 - ^ > v d * *> - 2 - ^ h^->p< - / ^>X7)l'rk H 

1 9 7 a T« jft 1 7c 4 - ^ > v □ * -> - 2 - t h' D + y - > X 7 )l' 
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rk F (44. 9 g , 197mmol) l^fl/>^'JF ( 2 0 0ml ) l:jg 
tit U > y-fVyot^iUf^TS/' (5 2. 0ml, 3 0 0 mm o 1 ) £ * V * 
*s*?-)V9 P U H (20. 5ml, 27 0 mm o 1 ) Sr 0 tTtiDA, £%g|2B£l 
T> MT?.-Bfti*#Ufc. Rjfcfcfc* ( 2 0 0ml) san*., mmm^t^vy 
.5 £ o U K (200mlX2) TtttB L-fe. W*$JI&7j< OOOmlXl), fi» 
^^7K (3 0 Om 1 X 1 ) T-Sfe^b, *S*WE«± h 'J fATftil, jfiiSb, 

(A^t^iifSlfik 5:l~l:l) TttSSU fffB a Wfls^fcj * *S£?ft 
tt.4»H (4 2. 2g, 7 9%) tVXntc 
10 'H NMR(CDCI 3 , 500MHz) <5 ppm : 3.51 (3H, s), 5.1K2H, s), 5.26 (2H, s), 
6.68 (1H, dd, J = 2.0, 9.0 Hz), 6.80 (1H, d, 1=9.0 Hz), 7.34-7.43 (5H, n) , 
7.81 (1H, d, 1=9.0 Hz), 9.72 (1H, s) , 11.46 (1H, s) . 

( c ) 3 - ( 4 - ^ > >■ □ * >• - 2 - ;* h + v ^ h * v' - 7 x — )V) -Ti7*))V 

15 Wt If^XXf)k 

5 5 %7kfMb:7- h'J^A, ( 1 . 5 7 g, 3 6. 0 mmo 1 ) 

rl«7kHa77>-(100ml) i:Ii $ -fr, v 5 x ^.H/Tft 7, * y l£U if.)K7, 
17g» 3 2. 0 mm o 1 ) * 0 "CTDPtL, ^mnm^T, Ott 3 OftfflffiW 
Lfe.^^t, glffiffil 1 9 7 bT8iftLfc 4 - <>yD + -> - 2 - * h ^ x * h 

20 +v--^>X7.)|/fkh' ( 7 . 46g, 2 7. 4 mm o 1) ©fh7tH075 

KJ6«te7K ( 2 0 0 ml) SrJDD^L, lltJ^SSX^^ ( 2 0 0 m 1 X 2 ) T* 
ilHUfc. #«Ji&* (lOOmlxi), ffiftfttt* ( 1 0 0 m 1 x l ) 

25 in^yUAyjl/A7A^DVh^77-( - ( A + > : g^M X =f- )V s 5:1 
-1:1) TfflSIL, «K@ttMb£«ft*:aSfii*#ttK (9. 32g, 9 9 ?d ) 4: 

'H NMR (CDC 1 3 , 400MHz) <5 ppm : 1.32 (3H, t, J = 7.2Hz), 3.47 (3H, s), 4.24 
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(2H, q, J = 7. 2 Hz) , 5.05 (2H s) , 5.21 (2H, s), 6.39 (1H, d, J = l6.0Hz), 6.62 

(1H, dd, J = 2.0, 8.8 Hz), 6.81 (1H, d, J = 2.0Hz), 7.30-7.43 (5H, a), 7.45 
(1H, d, J=8.8 Hz), 7.95 (1H, d, J = 16.0 Hz). 

5 (d)(3R) - 7 57 - ( 3 R ) - (4 ■ k FD + y • 2 • ^ h^y^ f + -> 

(S ) - N - ^ >~J)V - 1 - 7 xX^X^PT 5 > (4 . 24gs 20. lm 
mol) Sf h5kHD75> (40ml) , 1 . 6 M n - r/^JP U 

^^A^\^it>^^(12. 4ml, 18. 9mmol)£-7S ttlD^., ^ 

io ^i?ia^T, -7 8tT2 o^mm.w\^rz 0 ^<D , iik^mmz^u^L.tz3 - (4 

- ^ yp a - 2 -.^F + y/h + y-7xr^)-7^ U )IS£ X^jkxx 
-r;|/(4. 3 2 g, 12. 6mmo 1) Ofh7kh'D7 5>gS$-7 8tT 

itu iitiiT, -7 sr.T-3 oftmrnwi fco fcmmizf&mmtT 

~U J±7kmWi (40ml) £-78 °CT*PA, tift^SilX?^ (50ml X 
15 2 ) T'itBLfc. 3r*!J!£t&fO:&i£.7.k ( 5 0 m 1 X l ) TSfc#l^ ^gjgt-f- h 

'J7at«« mmi>> mmzmmm&LTmtkj&wzmtzo z\n*i/ v t> f )v 

*7Ai707bv'77>f - (^^-y-> : Mx^JK 10:1-5:1) T**$4 
U (S) - N - ^>'J)V - 1 - 7i-JHff7$ >£4>fi"^if 3 - (4 -a; 

- 2 - ^ h*->* h^v- - y-3L-)l) - (3R) - [^> > 5 ;i/- ((1 
20 s) - 7 xx;i- - x^;iO - 7sy] - 7° □ t? ;t > if jpx7f)i'$^fel 
#C#JK ( 7 . 2 1 g) t i xmtzo 

'H NMR(CDC1 3 , 500MHz) 5 ppni : 0.98 (3H, t, J = 7. 0 Hz) , 1.23 (3H, d, .1 = 7.0 
Hz), 2.60 (1H, dd, J=9.0, 13.5 Hz), 2.73 (1H, dd, J = 7. 0, 15.0 Hz) , 3.47 (3H, 
s), 3.73 (2H, dd, J = 14.5, 22.5 Hz), 3.79-3.92 (2H, m) , 4.08 (1H, q, J = 7.0 
25 Hz), 4.80 (1H, dd, J=6.0, 8.0 Hz), 5.03 (2H, s), 5.15 (2H, dd, J = 7.0, 17.0 
Hz), 6.61 (1H, dd, J = 2. 5, 8. 5 Hz) , 6.83 (1H, d, J = 2.5Hz), 7. 1 3-7. 44 (16H, 
m). 



WO 02/059074 



PCT/JP02/0O400 



-270- 

# £ ntcn&mWWm 3 - ( 4 - ^ > i? U * - 2 -^h + y^ + y-7i 

x;io - (3R) - ((is) - :7xx;v - x?=-.no -75;] - 

7°Dhr^->^ ifjH7f^ (7, 2 1 g) - * -mm (& 0m 

1 - 8ml - 4ml) fc»»L-, 2 0 % zKKflsVt 5 ->* £ A (1. S g ) fcJo*., 

1:0-3:1) TflU, ffiBB § «Hfc£*l * 7 =E )V 7 y 7, (2. 7 7 g, 
6 7%) tlT#ft. 

[a] D 23 -8.0 (c 0.82, MeOH) . 
10 'H NMR(CD 3 0D, 400MHz) <5 ppm : 1.20 (3H, I, J = 7.6Hz), 1.90 (3H, s) , 2.93 
(1H, dd, 1 = 6.0, 16.4 Hz), 2.98 (1H, dd, J = 8.8, 16.4 Hz), 3.49 (3H, s) , 4.13 
(2H, q, J = 7.6Hz), 4.71 (1H, t, J = 7.4Hz), 5.24 (2H, s) , 6.45 (1H, dd, J = 2.4, 
8. 8 Hz), 6.69 (1H, d, 1 = 2.8 Hz), 7.12 (1H, d, 1 = 8.8 Hz). 

15 ( e ) (3 R) - t - y' h * > t! )V ^ZJ|/7S J - ( 3 R ) - (4-tFD+y 

iMi 1 9 7 d Tffllil Lfe (3R) - 75 / - (3R) - ( 4 - h K □ ^ ~> - 

2 -n + y^h + y-7i-JH -7'Dt:^>i l?JH7rJl Bmtft 
( 4 . 26g, 12. 9 mm o 1 ) & * ^ y -;|/ (20ml) h 'J X 

20 f^75> (3. 6 2ml, 26. 0 mm o 1 ) iZ^Sy - t - ( 3 . 

2 7 g. 15. Ommo 1 ) £Jn;L, iiii^T, 1ST 3 0^W«£i*Ufc. 

}&«S£MEES?5feU *>UAy;P*9A^a-7h^5 7-f- ("\*t>->:Mx 
5^=2 :l-l:2) till, 8SBSttfc£.<lfe&#K&iltt (4. 64 g, 9 
7%) tl/T#fc. #^nfc«BBBW^b^*«)3t^*fifttt, 45;H(ifti?n7h 
25 t? 77 4—. (^Wt.)l' Chiral eel OJ, ^ + > : -f V "7°o A ./ — 
)l/=9 5 : 5, lml/mi n, R{$: 2 0. 4 8 m i n . S fa : 2 3 . 6 S m 
i n) l:iD, 98. 8Xeetifc$l/t. 
Mp S2-86°C. 



WO 02/059074 



PCT/JP02/00400 



- 271 - 

[a] D 23 +42.3 (c 0. 86, CHCl 3 ). 

'HNMR(CDCI 3 , 500MHz) 6 ppro : 1.16 (3H, t, J = 7.0Hz), 1.43 (9H, s) , 2.79 
(1H, dd, J = 7.0. 14.5 Hz), 2.86 (1H, dd, J = 6.0, 14. 5 Hz), 3.45 (3H, s), 4.05 
(2H, q, J = 7. 0 Hz), 4. 85-5. 20 (3H, m) , 5.43 (0. 2H, br s), 5.81 (0. 8H, d, J=8. 0 
5 Hz), 6.28 (1H, d, J=8.0 Hz), 6.50 (1H, br s), 6.57 (1H, br s), 6.98 (1H, 
d, J=8. 0 Hz). 

(f) (3R) - t - Zf h*>-#;l'/tf- JITS. J - (3R) - ( 4 - ~J^^)Vt> 
Jl'A'€Dl't*y2 - * h^-> - 7 x.-)V) - y°n¥-*>m x~p;i-x 

10 Xt-JU 

1 9 7 e-cm&L-tz (3 R) - t - y" Y^rist) )V#-)V7 S / - (3 R) 
- (4 - h H p^-> - 2 - ^ F*v^ h*>- - 7xx.nO - y°u )d^r>m. 
JUXf^ ( 2 . 35g, 6 . 3 6 mm o 1 ) § y / f )V )V A75 H (10m 

i ) \z mm l- , rn.rn.-h u o a ( 1 . s o g , n. ommoi) t n , n - 

15 fJWA'/tt^jl'^aiJ h* (0. 6 5ml, 1. Ommo 1) 

it> -mux- 3mf®mwi<fco sfcttfc* oomn sjba., tt&tto&ffiBcx 

( 4 0 m 1 X 2 ) TtttB bfc. (4 0 m 1 X 1 ) 7?«t»' 

U jffiTKBKK^-' h U AT?*£*R, Mb, »»S«ESSlTft4j«*61»ft. 
in$ v- U * y ,H-# y A ? P -7 h if y y 4 — (A + it>:imx5 : Jk 2 : 1~ 
20 1:2) TttfiU. *KBWfl:£tt«:*&6i*#«&K (2. 7 3 g, 9 7 % ) tl 

[a] D 23 + 2 5 . 3 (c 1.09, CHC1,). 

'H NMRCCDClj, 500MHz) <5 ppm : 1.17 (3H, 1, J=7.0Hz) , 1.41 (9H, s) , 
2.77-2.89 (2H, m) , 2.99 (3H, s) , 3.07 (3H, s), 3.49 (3H, s), 4.01-4.10 (2H, 
25 m), 5.24 (2H, dd, J = 7. 0, 10.0 Hz), 5.30 (1H, br s), 5.74 (1H, br d, J = 9. 0 
Hz), 6.73 (1H, dd, J = 2.0, 9.0Hz), 6.89 (1H, d, 1=2.0 Hz)', 7.23 (1H, d, J=9.0 
Hz). 
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(g) [( i R) - (4 - ^ )vn=^^ n<**>'2 - * b*>* b*>- - y 

xn;io - 3 - t F d^->^d tf.no t - 7*^;px7n^;i- 

^J(S<?ij 1 9 7 f r-mmisfz (3 R) - t - 7'> + >'.*il/*-iL'75 / - (3 R) 
- (4 - -J ^^)Vt! )Vn^-i )V^*ri' 2 - * h + ->* b*--> - 7x~.iP) - 
5 t°^->^ x^JUX7,-r^ (4. 68g, 10. 6mmo 1 ) H P 7. 

z>> (30ml) ?K^^U A7Jl^ ( 5 2 4m g, 13. 

S mm o 1 ) £ - 5 0 ttJDK., i*fl^T, - 5 OtT 1 0 ttm^ 0 °C~C 1 

s^mmn^fz. Kmmiz o°ct-7J< (o. 5mi), 1 5 %*^<b^- h u ^^tk 

(0. 5 m) i* (1. 5ml) £ Hi # £ in 7c , fflt7l<5fii£T -7* * >- <7 i,t 
10 ft ft, MU ^<«Mffii£L.T®£^£#/c 0 cn$->U7J^'Jkt7Ai7 
□ V h ^* 7 7 - (^\ + tf"> : MlfJK 2 : 1 - 0 : 1 ) Tf*«! U Hf2@ 
ttKfc£to**ifeitfl#<ftK (3. 48g, 82%) tlTifc. 
[a]„ 23 +48.0 (c 1.09, CHCl 3 ). 

'HNMR(CDCI 3> 400MHz) 6 ppm : 1.43 (9H, s), 1.94 (2H, dt, J=4. 8, 6.0 Hz), 
15 3.00 (3H, s), 3.08 (3H, s), 3.30 (1H, br s), 3.49 (3H, s), 3.61-3.74 (2H, 
m), 5.06 (1H, q, J=5.6Hz), 5.23 (2Hi dd, J = 6.4, 10.8Hz), 5.47 (1H, d, J=9. 6 
Hz), 6.74 (1H, dd, J=2.4, 8. 8 Hz) , 6.90 (1H, d, 1 = 2. 4 Hz) , 7.19 (1H, d, 1 = 8. 8 
Hz). 

20 (h) *?)Vt>)VrtS. >m 4 ■[ (1R) - 75 7 - 3 - (4 - 
7i;+y) - 7"D f)H - 3 - t N + y - 7i-JH7f^ 

mmmi 9 7 giraijiufc [(1 r) - (4 - -j^^-^ii )vn.^^ )v^^- i y2 

- 7- V * ->7 h *i/ - 7 xx;v) - 3 - k^a^->7'Dt , )l'] - *>;wi =• >i£ 
t - 7'fMXf)l' ( 1 . 63g v 4 . 0 8 mm o 1 ), 4 -7fJl'ft7i 7 
25 -)K 6 6 0mg, 4 . 5 0 m m o 1 ) t h U7i-J^X7^ > ( 1 . 60g, 
6.12 mm o 1) ^fh7kF075> (15ml) 4 0 w t % 7 

yy^^t^i^Xfll/hll/Xyilt (2, 66g, 6. Ummol) 50t 
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;W5Ayo7h^57-f - ('\^rit> : BllfJK 2:1-1:2) 

U t F7y/.y,tJV# + y5-h^ttfi±fi)ctl (2. 7 4g)S1lfc.#5 

ftfcfitliE* (2. 74g) 5^;-^ (18ml) L- , M^M ( 6 m 

i ) & iMX, ^UT-mm.wvtz. sfcift* 1 5 s^gut^ h u 9A7K»tt-r* 
m 1 x 2 ) -earn Lit. mmm h u 7at«, ml, 

HfJl' : 1:0-5:1) TffiSilL, USB S W-fk^* £ a&effltt 

mn (1. 05g, 6 9%) tLTffc. 

10 [a] D » -6 6. 5 (c 0. 77, CHCI 3 ). 

'H NMRCCDCI,, -500MHz) 5 ppm : 2.12-2.18 (1H, m) , 2. 21-2. 28 (1H, in), 2.44 
(3H, s), 2.99 (3H, s), 3.07 (3H, s), 3.89 (1H, dt, J=4.0, 10.0 Hz), 4.00 
(1H, dl, =5.0, 10.0 Hz), 4.43 (1H, t, J = 7.5Hz), 6.51 (1H, dd, J = 2. 5, 8.0 
Hz), 6.60 (1H, d, J = 2.5Hz), 6.82 (2H, d, J=8.5Hz), 6.86 (1H, d, J = 8.0Hz), 

15 7. 25 (2H, d, J = 8. 5 Hz). 

(i) [(1R) - (4 - y^i^jWtHi^ + y 2 ■ k Fd^-> • 
)V) -3 - (4-^f^ft7iM'» - y°u tfju] - #;wis >Wt - t - 7* 

20 1 9 7 h T'M&Vtci? ^T-Jlft .HAS. >m 4-[(lR) - 7$; - 

3- (4-/fJ^*7i^-» - 7a tf )V] - 3 - h H D^y - 7 x 

( 1 . 0 5 g , 2 . 8 0 mm o 1 ) £y ^ / -.>!/ (10ml) 
h 'J.Xf)l/7 5 > (0 . 83ml, 6. 0 mm o 1 ) tZ^iy - t - 7*^)1 ( 6 
5 0 m g , 3 . 0 0 mm o 1 ) £ 1)U A, SSt&H&T, ^Z&T- 1 R$|H]gt# l-fco 
25 ^l^IESSl, y U v-Mkt 7 A o 7 h ^7 7 ^ - (A + t > : Six^ 1 
,H', 2:1-0:1) JIfB § ttMfc^* * *S6H# (1. 34g, 10 

0%) tlTftfe. 

Ca] D " +14. 3 (c 0. 52, CHCI,). 
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'HNMR(CDC1 3 , 400MHz) 5 ppm : 1.40 (9H, s), 2.26-2.37 (2H, in), 2.44 (3H, 
s), 3.00 (3H, s), 3.07 (3H, s), 3.89-3.95 (1H, m) , 3.98-4.03 (1H, m) , 5.00 
(IH, dd, J = 8.0, 15.2 Hz), 5.25 (1H, br s) , 6.63 (1H, dd, J=3. 2, 8.0 Hz), 
6. 66 (1H, d, J=3. 2 Hz), 6. 81 (2H, d, J=S. 8 Hz), 7. 10 (1H, d, J=8.0 Hz), 7. 24 
5 (2H, d, J=8.8 Hz). 

(j) [ (1R) - (4 - is *3-)V1l frn^'i )V-**ris 2 - \£=.)V - 7x-:^) 
-3 - (4-^Mt7i7+y) - 7*0 - >tt - t - 7'^JP 

10 . £2609 1 9 7 i TJBIiftL&C (1 R) - ( 4 - P * ?-).l>t) )V A^-f )\> * + > 2 
- t K - 7i-W - 3- (4-^fJl'f*7i/ + y) -7°Ptf;t']- 

#.H'A*S >@£ - t - 7>.)HXr* ( 1 . 34g, 2 . 8 0 mm o 1 ) * * 5 1 1/ 
> ^7 □ U K ( l o m 1 ) IZ mM L , fcf 'J > ( 0 . 4 8ml, 6 . 0 mm o 1 ) 
tt e h'J7.)l^o^^>7^*>ii.*ft (0.50ml, 3. Ommol)£ 

15 O^Tfln*., ^^^ffl^T> giaTll$ HA Jft#L&. EJ6«sKtK (2 0ml) £ 
JbD*_, ^4$'-fe£^5Pl/>7 pij H (20ml X 2 ) TttfcHLfc. «Jg£ 0 . 5 
Ni&iSt (20ml XI), fi§*nftttt.7K ( 2 0 m 1 X 1 ) T**5fe^L-, IfelE 7- h 
U fATfiS. ML, ig&£toSJBEg5&bTi|Sfif0 h'j77-h#(l. 4 8 g) 

20 'H NMR(CDC1 3 , 500MHz) 5 ppm : 1.38 (9H, br s), 2.17-2.34 (2H, n) , 2.44 
(3H, s), 3.01 (3H, s), 3.09 (3H, s), 3.97 (2H, I, J = 6.0Hz), 5.13 (1H, dd, 
J = 8. 0, 12. 5 Hz), 5. 44 (1H, br s) , 6. 82 (2H, d, 1=8. 5 Hz) , 7. 14 (IH, d, J =8. 5 
Hz), 7.15 (IH, s), 7.25 (2H, d, J=8. 5 Hz), 7.43 (IH, d, 1=8. 5 Hz). 

25 % S n/t h 'J 7 z> - V W ( 1 . 4 S g ) £ 1 , 4 -y* + f> (2 0ml) l: 
j&fifb, W Af h7^7 h'J 7 x ~ Jl/7hX 7-f>(647mg, 0. 56 
0 mm o 1 ), 2 , 6 - v - t - ^^7i / — » (5mg), tgfls'J r9A ( 3 
5 6 m g , 8 . 4 0 mm o 1 ) ih'J 7*r)Hf-)^X ( 0 . 88ml, 3 . 0 
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mmo 1) £Jn*> iiSI^T, 1 0 0 3 WfM«# Lfc. Efc«fci&.fn7 
yfc* U (10ml) £*D*.; MUX* 2 iriWtfcti 

b, gi^ESStfc. SsSfczK (4 0ml) £iDA, tltt^SHfJl' (5 
Oml X 2) T-tttHUfCo mmm* 1 NiSm (4 Om 1 X 1), ^fn^^7K (4 
0ml x i) Tifefrb, &7k8£&^ h 'J ^A«, if.$L> 

Bfcx^K 5 : 1-1 : 1) «U .«EB (1-0 
8g, 7 9%) tltftft. 
[a] D 23 -7.7 (c 0.58, CHC1 3 ). 

I HNMR(CDC1 3 , 400MHz) 5 ppm : 1.40 (9H, s), 2.18 (2H, br m), 2. 44 (3H, 
s), 3.01' (3H, s), 3.09 (3H, s), 3.84-3.96 (2H, ■) . 5. 23 (1H, br s) , 5.31 
(1H, d, 1 = 10.8 Hz), 5.58 (1H, dd, 1 = 1.2, 16.8 Hz), 6.80 (2H, d, 1 = 8.0 Hz), 
7.00-7.16 (1H, br m), 7.02 (1H, dd, J = 2. 8, 8.8 Hz), 7.19-7.28 (4H, m) . 

(k) 7'J.)k-[ (1R) - (4 - VtT-frtDVn** 2 - K — ■ 7 

s-.il,) - 3 - (4 ^Wt7i/ty) -^DKM-*)WU>ft- t 

1 9 7 j ( 1 R) - (4 - S^^fc^t-f )V**'>2 

- \>~)V - 7j-W -3 - (4-/fll'ft7i;^v') - 7°n tfjl-] - 2Ul< 
A 5 - t - T'fiUXfJl' (1. 08g, 2. 22mmol) 
)VI±T^ F (10ml) fc»»b, /\^>T5*7Jl'$£ft#U&?K^te^ b 
U^7A(160mg>6.66 mm o 1 ) * 0 r "C SP * , S3)i£ffl&T* 0 °CT 
3 OftmU&Vfco mtTVJl (O. 5 7 m 1 , 6. 7mmo 1 ) £ 0 *C 

-ein*., mmnm%r. siax^itFWifc. ejc«ktk o omi) 

flifMimxf^ (3 0 m 1 X 2) "ZmthVfZ. (30ml XI), 

fi&SlfeJfc* ( 3 Om 1 X 1 ) Ti5t#b, h U ^Ttl, ttiAl/, £ 

(A^i^>:imxf)K 2:1-1:1) TttMb, ««BB Wfls£* Sfc&tt 
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( 9 3 2 mg, 80%) iltftfc. 
[a] D 23 +76. 1 (c 0. 63, CHC1,). 

'H NMR(CDC1 3> 500MHz) 6 ppm : 1.43 (9H, s), 2.29-2.42 (IH, br m) , 
2.40-2.52 (1H, br m) ', 2.43 (3H, s), 3.02 (3H, s), 3.11 (3H, s), 3.47 (2H, 
5 br s), 3.97 (1H. dt, J=6.0, 8.0 Hz), 4.06 (1H, br q, J = 8.0 Hz), 4.82 (1H, 
d, J = 1 7. 0 Hz), 4.S4 (1H, d, J=9.5 Hz), 5.28 (IH, d, J = 1 0 . 5 Hz), 5.48 (1H, 
br s), 5.58 (IH, d, 1 = 16.5 Hz), 5.67 (IH, br s) , 6.82 (2H, d, J = 8.5 Hz), 
7.02 (IH, dd, J = 10.5, 16.5 Hz), 7.04-7.06 (IH, m) , 7. 24-7. 26 (3H, n) , 7.34 
(IH, d, 1 = 7.5 Hz). 

10 

(1) 7-y^fJWJMHH^*y(lR) - [2- ( 4 - * -f- * 7 x 
/ ^ v ) -XfJI/-] - 1 , 3 - ykh'D -<>7, [ e ] T if tf > - 2 - ft 

>Wt t - 7*f;nxTJi/ 
mtum i 9 7 k i- tz t >j >i - [ ( 1 r ) - ( 4 - v * =p ;k* ii-nt^ ;i- 

15 ^v-' 2 - fc'n ;p - y - 3 - (4 - ^ffft7x; *v) - y°a \*)\,} 

- # JkA'S >gg - t - 7"f.)HXfil' ( 9 0 7 mg, 1 . 7 2mmo 1 ) * * 
U>{7 u *) H (10 0ml) fcljfWL, h U DA + yM77^ > [ 1 , 3 
-t'X (2, 4, 6 - h'J^f ,H'7i-Jl/) -4, 5 -ykFo-f^yy-Jl/- 
2 - <f «J x>] >>' U x >] A (IV) y^D'J K ( 1 4 6 m g , 

20 0. 1 7 2mmo 1 ) *iQA, ^$^1^T, 4 5 *CT' 3 B#F^M# bfe, 

i~i : l) vmrnv, wis a w<fc£to (7.9 6 mg, 93%) 

[Q'] D 23 -43. 8 (c 0. 71, CHCl,). 
25 'H NMMCDCl,, 500MHz) 6 ppm : 1.29 (6H, s), 1.38 (3H, s), 2.27 (lH. br 
s), 2.36 OH, br s), 2.44 (3H, s), 3.00 (3H, s), 3.09 (3H, s), 3.77-4.18 
(3H, br i), 4.74 (0. 34H, d, J = 16.0Hz), 4.99 (0. 66H, br s), 5.23 (0. 66H, 
' br s), 5.35 (0. 34H, br s), 5.78 (0.34H, d, J = 1 1 . 5 Hz), 5.84 (0. 66H, d, .1 = 11.5 
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Hz), 6.35 (1H, d, J = 1 1 - 5 Hz), 6.80 (0. 68H, d, J = 7. 5 Hz) , 6.82 (1.32H, d, 
J = 7.5 Hz), 6.88 (1H, br s), 6.96 (1H, s) , 7.08 (1H, br s) , 7.20-7.26 (2H, 
m). 

5 (m) ?-)U*))lrt=i >m 2-*7-)V- (1R) - [2- (4 - ^^Jl^-^r 
y x J *>•) - x^JH - 2 , 3 - V t H D - 1 H - ^> 7* [ c] 7 if t° > - 7 

mtmM 1 9 7 lT^iit-fe7 - v-^A'^-n^E-f )V**is (1R) - [2 - 
(4-^?J^t7i>'t'» -X^;i--] -1, 3--;tFD-^>!/ [c] 
10 Xif tf > - 2 - a;P#>«E t- 7*f)H7fJ^fflH, ^JS^!l6 cU JUStf!) 3 
tm&\Zfcm%:ft Wit&'fy&T ^)V7 y 7, t UT#7c„ 

[a] D 23 - 24 . 2 (c 0. 73, CHC1 3 ). 

'HNMR(CDC[ 3 , 400MHz) <5 ppm : 2.03-2.15 (1H, m), 2.4.3 (3H, s), 2.53 (3H, 
s), 2.64-2.76 (1H, m) , 3.02 (3H, s), 3.10 (3H, s) , 3.76-3.79 (2H, m) , 3.92 
15 (1H, quintet, J = 5. 2 Hz), 4. 19 (1H, br s), 4. 63 (1H, d, J = 7. 6 Hz), 5. 84 (1H, 
d, J = 12.4Hz), 6.60 (1H, d, J = l 2. 4 Hz) , 6.76 (2H, d, J = 8.8Hz), 7.00 (1H, 
dd, J = 2 . 0 , 8.0 Hz), 7.14 (1H, d, J = 2. 0 Hz) , 7.15 (1H, d, J=8.0Hz), 7.21 
(2H, d, J=S.8 Hz). 

20 (mmm 1 9 8 ) 

~S*?-)l<*})lrtS. >m. 2-^^)1- (IS) - [2- (4-^?W7i/ 
* ->) - x^7U] - 2 , 3 - i? b H D - 1 H - ^ > V* [ c ] 7 iz fcf > - 7 - -T )V 

lit (WSft^if 4-1 3 6) 
mntVX (S) - N-^>v;i/- 1 - 7iZ.)H5 : .)l'7S>(5^^DI: (R) 
25 - N - ^>> ? .J|/ - 1 - 7i;.)l-lff75 > ^T,lUfiiF!j 1 9 7 

[a]„ 23 +19.9 (c 0.87, CHC1 3 ). 

'HNMR(CDC1„ 400MHz) <5 ppm : 2.03-2.15 (1H, m) , 2.43 (3H, s), 2.53 (3H, 
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s), 2. 64-2. 76 (1H, m) , 3.02 (3H, s), 3.10 (3H, s) , 3.76-3.79 (2H, m) , 3.92 
(IH, quintet, 1=5. 2 Hz), 4. 19 (1H, br s) , 4. 63 (1H, d, J = 7. 6 Hz), 5. 84 (IH, 
d, J = l 2. 4 Hz) , 6.60 (1H, d, J = 12. 4 Hz), 6.76 (2H, d, J=S.8Hz), 7.00 (IH, 
dd, J = 2.0, .8.0 Hz), 7.14 (IH, d, J = 2.0 Hz)', 7.15 (1H, d, J=8. 0 Hz), 7.21 
5 ' (2H, d, J=8.S Hz). 

(mmM 19 9) 

P * ^)Vtl )\>n 5 >m 2 - tf-fr- (IS) - [2 - (4 - z(>D7i;*y) 

- X5P,U0 - 2 , 3 -vtFD- 1 H - ^ > V [ c ] 7 M \L > - 7 - -f y- 
10 )V ttttl («ISft:d«#t4-13 2) 

mn tli4-^ 7 x y -;KD^t> o £ 4 - - h □ 7 x / — ;h&/b 

T, HJStfill 9 7 £H«KEfcfcfT^BWft£*ll*7 ,i &;i'7 7^ t LTfffc. 
[a] D " +30. 9 (c 0. 67, CHC 1 3 ) 

'HNMR(CDC1 3 , 400MHz) ppm : 2.12-2.21 (IH, m), 2.60 (3H, s), 2. 85-2. 93 
15 (IH, id), 3.02 (3H, s), 3.10 (3H, s), 3.81 (IH, dd, 1=4.4, 19. 6 Hz), 3.85-3.90 
(IH, m), 4.06 (IH, dt, J = 5. 2, 9.6 Hz), 4.39 (IH, d, J = 19.6 Hz), 4.77 (IH, 
d, J = 11.6 Hz), 5.S5 (IH, ddd, J = 3. 2, 4.4, 12. 4 Hz) , 6.36 (IH, d, J = 12.4Hz), 
6.86 (2H, d, J = S.8Hz), 7.04 (IH, dd, J = 2.4, 8.8 Hz), 7.14 (IH, d, J=8.8 
Hz), 7.21 (IH, d, 1 = 2.4 Hz), 8.16 (2H, d, J=8. 8 Hz) 

20 

($kMM 2 0 0 ) 

>' * 7)1% )VK 5 >m 2 - A^)V - (IS) - [ 2 - (4--hD7iy*v) 

- XfF.)H - 2 , 3 -xkh'D- 1 H - ^ > V [ c ] 7 if t: > - 7 - llUXf 
;i- (0J*<fc£*Bl#^ 4-132) 

25 JM*4 <h L- T 4 - * # 7x7- .H< ©^b 0 i: 4 - ' h D 7 i ^ - U 

[a] D " -25.0 (c 0.70, CHC1,). 

'H NMR(CDC1 3 , 400MHz) <5 ppm : 2.12-2.21 (IH, a), 2.60 (3H, s) , 2.85- 
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2.93 (1H, id) , 3.02 (3H, s), 3.10 (3H, s), 3.81 (1H, dd, J=4.4, 19.6 Hz), 
3.85-3.90 (1H, ra), 4.06 (1H, dt, J = 5. 2, 9.6 Hz), 4.39 (1H, d, J=19.6Hz), 
4.77 (1H, d, J=11.6Hz), 5.85 (1H, ddd, J = 3. 2, 4.4, 12.4 Hz), 6.36 (1H, d, 
J = 12.4Hz), 6.S6 (2H, d, J = 8.8Hz), 7.04 (1H, dd, 1 = 2.4, 8. 8 Hz) , 7.14 (1H, 
5 d, J=8.8Hz), 7.21 (1H, d, J = 2.4Hz), 8.16 (2H, d, J = 8. 8 Hz) . 

(mm 2 0 1) 

• ^^^.)V^)U^S.>Wt 2 - * =f-)V - [ 2 r ( 4 - O P P - 3 - *?-)l-7 x J * 
is) - X^JH - 2 , 3 - >' b H D - 1H-^>V [c] T -tf b > - 8 - ^;VX 
10 7.^^ (W*<b-&4»#* 5 - 1 6 0) 

(a) 8 - v^^n-.* Jl'A^-f Jl/^-^rv 1 - (2 - b Fo+yXf Jl') -1,3 
■yk FD-^>y [c] T"fefb>- 2 - #JU#>B& t -.^f;H7f^ 

ttJ5SflS**fcUT 2, 5-ytt«D^->^>X7^fk HSrfflV^ H]KS0!| 19 2 
a~ 1 £RI«K:£jE*fT T@tfMt-&^£ 7X t LTWfc. 

15 'H NMR(CDC1 j, 400MHz) 6 ppm : 1.29 (9H, s) , 1.90-1.98 (1H, id), 2.13-2.14 
(1H, m), 2.99 (3H, s) , 3.12 (3H, s), 3.48-3.56 (2H, ra> , 3.90-4.04 (1H, n) , 
4.74-4.83 (1H, m) , 5. 11-5. 19 (1H, id), 5.80 (1H, d, J = 12.0Hz), 6.43 (1H, 
d, J = 12.0 Hz), 6.96-7.01 (2H, n) , 7.24 (IH, d, J=8.9Hz). 

20 (b)i?^f)^^S>» 2-*3-)V- [2 - ( 4 - 9 U u - 3 - ^ 

x / * ->) - X^Jt/] - 2 , 3 - v b F o - l H - ^ > 1/ [ c ] 7 if b > - 8 - 

§£t£l?!l2 0 1 aT»6nfc8 - 9 J t^-fr* frrt't'i )V**i/ 1 - (2 - b Hp 
* v-X^.JU) - 1 , 3 - b K P - [ c ] b > - 2 - A t 

25 - 7*fJPXXfJl'd3<k^4-i' P P - 3 - ^ 7 i / - .M/& ffl V> , MM 00 4 8 
a. b, ^IFi3iRit:SS§lT^Tie^b^i^7^)|/7 7XiLtffc. 
'H NMR(CD 3 0D, 400MHz) <5 ppm : 2.19-2.27 (1H, m) , 2.31 (3H, s), 2.47-2.56 
(1H, m), 2.89 (3H, s), 2.95 (3H, s), 3.02 (3H, s), 3. 66-3.72 (1H, m) , 
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4.01-4.12 (2H, ■), 4.25-4.29 (1H, m), 4.80-4.84 (1H, m) , 5.82-5.87 (1H, m) , 
6.70 (1H, dd, 1 = 2.9, 8.7 Hz), 6.78 (1H, d, J = 12.7 Hz), 6.82 (1H, d, J=2.9 
Hz), 7.02 (1H, d, J = 2.4 Hz), 7.20-7.22 (2H, m) , 7.47 (1H, d, J = 8.4 Hz). 
MS (FAB) m/z: 415 (M + H)*. 

5 

cmmm 202) 

y^f Jl'*)l//U >Wt. 2 - - [2 - (4 - £ O O - 3 - /f^7i J *r 

>) - X3\>H - 2 , 3 -ykFD- 1 H - ^ y V [ c ] 7 if tf > - 6 - -f A-X 
X^U- (#J*Htl^#-*f 5 - 3 0 0 ) 

10 (a) 6 - A' ^E-f ;i/^-+-> 1 - (2 - t: F □ * ->x^;i-) -1,3 

■ y k F □ - ^ >' V [ c ] 7 if t! > - 2 - X)l#>m. t - 7fiHX =r )V 
ttS^Umi L T 2 , 3 -ytFD + y^>X7ilfk F^JSl^ mffiM 1 9 2 

'H NMR (CDC 1 3 , 400MHz) <5 ppra : 1.31 (5.4H, s), 1.42 (3. 2H, s) , 1.88-2.28 
15 (2H, ra), 3.02 (3H, s), 3.13 (3H, s) , 3.59 (1H, br s), 3.66 (1H, br s), 

3.85- 4.05 (0.4H, br), 3.98 (0. 6H, d, .1 = 15.6 Hz), 4.41 (0. 6H, d, J = 15.6Hz), 
4.60-5.00 (0.4H, br), 5.00-5.20 (0. 4H, br), 5.35 (0. 6H, br t, J = 7.2Hz), 

5.86- 5.91 (1H, ra), 6.56 (0. 6H, d, 1=12.4 Hz), 6.64 (0. 4H, d, J = 12.4Hz), 
6. 99-7. 26 (3H, m) 

20 

(b) V*3-)Vjl JW\*5 >^ 2 - - [2 - (4 - $ DO- 3 -;*3Ml/7 

x y *->) - x^;H - 2 , 3-ytFP-lH - ^>7* [ c] 7if fcf> - 6 - 

^J£f02O 1 aTil^nfc6 - ^ % ;|/A*^E-T .U/:** v- 1 -(2 - fcFo 
25 * ->X^;i') - 1 , 3 -ykFo-^ >y [ c ] 7 if t: > - 2 - # >Wt t 
- 7^.^X7 ^.>y &ck ZS4 - ? □ □ - 3 - x J -iVSffll^^Ii 4 8 

a , b, mm 3 <tmii:i£;&£fT^T@e*)ffc£^&7^>U7 7^iLT#&„ 
'H NMR (CDC 1 3 , 400MHz) <5 ppm : 2.14-2.21 (1H, m) , 2.30 (3H, s), 2.64 (3H, 
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d, J=4.8Hz), 2.78-2.89 (1H, n) , 3.04 (3H, s) , 3.18 (3H, s) , 3.65 (1H, dt, 
J = 4. 4, 9. 6 Hz), 3. 78 (1H, d, J = I 9 . 2 Hz), 3. 89 (1H, dl, J = 5. 2, 10. 4 Hz), 4. 34 
(1H, dd, J = 3.6, 19. 2 Hz) , 4.79 (1H, dt, J = 3.6, 11.2Hz), 5.91 (1H, dt, J = 3. 6, 
12.4 Hz), 6.52 (1H, dd, J = 2.8, 8.8 Hz), 6.67 (IH, d, J = 2.8Hz), 6.88 (IH, 
5 d, J = 12.4 Hz), 7.04 (IH, d, J=7. 2 Hz) , 7.15-7.32 (3H, n) . 
MS (FAB) m/z: 415 (M+H)'. 

(mmm 2 0 3 ) 

is *?-)i<t> )in* >m 3- [3 - (4-^DD-3-lhD7iy*-» -1 
- *?-)VT 5 / 7°Dtf^] 7 Z.7,^)V (MTKit&Wgt^ 2 - 1 1 

6 ) 

mt&m 7 e -nmzntzN- n- [( 3 - -j^^^ts^n^^ 7^- 
;H - 3 - t K n*z/7'n tr;i'] - n - ^f;^;pns >m t-yfjnx7 
j^4-^DD-3-zho7i;- )i sffltsT, mmm 4 8 a , b t wi m iz k 

'H-NMR (400MHz, CDC1 3 ) 6:7.46 (2H, ra) , 7.38 (I H, d, .1 = 9.2), 7.30 (2H, d, 
J = 2.8), 7.19 (IH, td, J = 7.2, 2.0), 6.99 (IH, dd, J = 9. 2, 2.4), 4.30 (IH, dd, 
J=10.4, 4.8), 4.06 (IH, m) , 3.73 (IH, td, J = 1 0 , 9, 4.4), 3.09 (s, 3H) , 3.03 
(m, IH), 2.98 (s, 3H) , 2.63 (IH, m) , 2.53 (3H, m) 
ms (FAB) m/z: 408 (M+H)\ 

(ttmm 1) in vi tro S'liMlfc 

mtfom la) 7tf )^ u >ixt7- ^mmmmum 

25 TiZ^Jlzi "J >JL7,T-y-i£mt LT, v ^ 7> ± Ilia - b & ffl T , :£ 

i£* [ Biochem. Pharmacol. , 7, 88 (1 96 1 ).] C IB® CDJj & Iz £fSJ<(!l b T , Tii^Jlzi 
U >XXx^--t£'IS^£tt£$!l£ L fco -Tftfr^, V^^TJUtf^v" K (DM 
SO ) l±tctfii* 1 0 Ml ^^ty^-hAO^f ;i7 7 7-3ml 



10 



15 



20 
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[1 0 OmM MWirtvyy- (Na,HP0 4 , 1 0 0 raM Rtf NaH 2 P0 4 , 1 0 OmM J; 
0 mU : P H= 7 . 0 ) 2 9 9 0 fi 1 + B* ; E> ? *- h 1 0 Ml ] Id in A, 
SIT10 »IB^H >+a^- hStfc. ^ftk'^^l^D$ISi (DT 
N B ) mWL 50 Ml (DTNB.3 9 5 mg tNaHCOj 150 . 5 mg & 1 
5 0 0MMmrty7T- 1 0 0 ml IZ®M) nztMUT' 2 0 ftm~7°V-i > 

^^.^-h$i±fc 0 3 ViKT-iL^Jl^^Zl U > (ATC ) |$50 /x 1 (A 
TC 8 . 6 7 6 mg &M@tK l ml \zWtM) Srtti*., E«iMtRy:8 SHI 
©ig^OK^S (4 12m) £«U (%) 7-fe5 1 ^ziU> 

xxf7-t* ui*»tt* 5 o KB*-r*tti*fc£-4b<z>»& (ic„) **se>fc. 

io (Mf^J lb) -fen h - >HflK 9&&B«*£1£litllt 

? v h <d n-^m % p& < ±m & o m ss u & > • 7- y h v - a & « u x -t □ h - > 

. flfc 0 &^lfi#?£t4&$]5t bfeo T^*?^ DM S O 1±fc&fl£ 1 0 Ml 

(3>hO-;|/ttDMSO <D * ) S->t^hV- Alml HtlPX., 3 7 °C T 5 
»rfl-f> + a^-hLfc(^7>^«DMSO £>**SSinU 4 CT-f>ta 
15 ^- h L/t) 0 [ 3 H] 5-HT : 1 0 m 1 : total 5-HT tLX 1 O m 

M , ['H35-HT tttlOOnll) fcjtaa., 3 7 tT'5 #-IH JR J« S "t* it . 

U S e>K£S£4fizK4inI ££j£«l;:1jn*., MUfc. lf37n-5ilS*ft 

20 lR0ii*$5 0 (IC 50 ) 

[*6] 



I C 50 ( n M ) 

25 M<b^l!l 7tf ;io U >XXf 7-f lit tP hx:>^fxiApi 



mm 1 6 
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^ M m 3 


0 






HMWI 3 


1 






mS^il 3 


8 






ili 4 


1 




5 


5 


4 






mM®\ 5 


5 




/ 


HMt#J 6 


1 






3|ifc#J 6 


2 






^2i£#J 6 


8 




10 


H5£#J 7 


0 






MMM 7 


6 






HMfil 8 


1 






^£M0II S 


2 






' 8 


9 




15 


SHiE^J 9 


5 






1 


0 


2 




HJE^J 1 


0 


4 




1 


2 


4 






2 


5 


20 


J-/— f-r— 1 - 

^IJS0!l 1 


2 


7 




,-4-» 4- A- Air, [ 1 


9 


8 




/rfc? -fc^ - /rvl 1 


9 


9 




*JE^J 1 


3 


0 




il^J 1 


3 


1 


25 


Hj&fliJ 1 


3 


6 




1 


5 


2 




mum 1 


6 


2 




^Jffi^il 1 


7 


4 
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183 



790 


594 


440 


323 


175 


199 


79 


507 


670 


166 


280 


60 


230 


182 


270 


343 


580 


145 


90 


86 


300 


124 


320 


228 


83 


377 


87 


319 


52 


221 


170 


167 


53 


176 


64 


110 


19 


841 


40 


856 


15 . 


70 


64 


650 


42 


88 


57 


129 


980 


236 


310 


67 


790 


594 


93 


85 
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9kW\ 17 5 

mmm 1 7 6 
mmw 1 7 7 

USStfiJ 17 9 

5 -mmm 1 s 0 
mmm 1 s 1 

^t£0H 1 S 2 
HtfSFJ 1 S 3 

1 s ,4 

10 HJStf!) 18 5 
1 8 6 
HM^iJ 18 7 

mmm 1 8 s 
^iSfii 1 s 9 

15 1 9 0 

mmm 1 9 1 
mt&m 1 9 2 
^us^y 193 
mmm 194 

20 ^7jSi^!l 19 5 

mmm 1 9 6 
sutt^y 197 
mmm 1 9 9 

f^Mtfil 2 0 0 

25 202 

^Mi#J 2 0 3 



-2S4- 



9 Q 1 


380 


Q Q 
0 O 


56 


I U 1 


1 20 


0 7 0 

0 / Z 


86 


1 1 1 

1 1 1 


104 


1 no 

1 y 0 


44 


50 


44 


Zo 


67 


c c 
0 0 


49 


I DO 


1 70 


■1 Uo 


62 


1 1 
1 1 


940 


53 


150 


6 


300 


1 0 
1 2 


460 


Zoo 


520 


C C 

00 


63 


0 A 

L 4 


680 


L U 0 


61 


0 u 


A 4 

44 


48 


18 


19 


6 


14 


6 


609 


930 


146 


900 


49 


40 
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2) ex vivo ffi&UJIk 

mmm 2 a) y-tz^.n/^ u >xx^^--ti pi^m^ 

CS*U iltO 1.6»lO'J>lt;ty7 7- (pHS.O) fcinfcTaK^E^*- h 
£llt«. sfc^ES** — h lOOwL £: T±9-)l^^3 'J > (60mM, 10m L) 
U 26 0 CU- 60 g>WK > •^F-a.^— ht S. 10, OOOrpm T 10 # fH3 i§ 'i> LTll £> tlfc 
±?i IOmL d i thioni t robenzoic Acid (lOmM, 200 wL) tMfaV, Hi2jiLT 20 
10 #M58fi;*12:jfc»* v-f 7 □ y°u- h U (415nm) 

&&3l*8:#L&t>:3 > h a-MK® thiochol ine 100 ltl#$ 

15 KlttU KliO 3^ScO 50mM Tris 7 7- (pH7. 7) ^Mt^ty 

hSifitS. Jts-tv 5 ^-— h 250 /z L \Z [ 3 H] c i t a 1 opr am (NEN Life Science 
Products tt«.: ii^il 0.77nM) £ (1) 7J^^ij-$Xi«S lmM)<7># 
]£T (2) 7;U#*lJ-5 >®##*ETfifP U 2 5°C T 60 # HP] -f > ^ a. ^ — ht 
£ 0 Tris ttlft/ty 7 7-2. 5ml £.fln*. 3, OOOrpm T 6 »|»Si£> t Tifclft * EUXf 

20 -Si&fE* 2 EUtt)5gUfc«,»6nfcjSCIR* ImL on»; 7 7 — fcJgSBL t? =i 7 □ 
-40 (4raL) $jDATifty>5 1 k-->3>A^>^- ( 7 □ * LSC-3500) Ttfe 
WiSttSaUTf*- 7j^*1r5>#ST©ftiffit (2) i'^T^7;i^^ir. 
5>l^ffiTO|[Wffitt (1) (D^SH'J; 0 [ 3 H]ci talopram <D-fe □ h - > h 5 

25 ^^m<Dit^m\t, &n&-$-&(D-?v x<Dmfa\z&\,>x, mmt£7 j t?-)iu u 
« * lei b# (c ^ l , s £ e. -d m & <d m # x * * m. m a 1 1- x w m t % & . 
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mnm 1 > a - h# y-tjwa 

aup-^^A- K-tr^? y-t;i-<z>#* ic> 100 mg (DB^ttcommm 1 © 

Ifc-gr'tl, 150 mg h -X, 50 mg OtJka 6 mg <D7,^T U 

(SSfclfll 2 ) y 7 y°iz;u^J 

10 (as^w 3 ) mm 

16&\Z&r>X> 100 mg ©^OiStfiJ 3 <D4k&W, 0. 2 rag 03 □ -f Htt — BMbS£, 
5 mg ©Xf7 U >m^^*^>^ A, 275 mg © ft H -fe A- □ - 7> , 1 1 mg O7 
>7'>R'J98.8 Eg ©7^ h-X$,ffl^Tigtl.. 

15 (§3Sij^j4) mmn 

5 ml «f K 100 mg (DflkmikLfcMmm 4 (Difr&m. 100 mg Ot h U OAft )V 
iltJl/D-X, 5 mg O^liSlt h'J^A, 1.0 g ©y.H-t'h- 
JUgSS (B#3£^#) Rc/ 0.025 ilOAziJ>*ttt*J:5i:8itS. 

(ssy&i 5) ^ u - a 

20 A0% (D^U^ h-^hu^ hA. $fi H 9 y £ Tv , 10% <D y J 'J > > 55£ 

0 7>A> 20, 0.3%© h - > 20 Rtf 41.7X 5 g CD £ "J - A * 

(3 100 ng©*j»<bLfc^js0!i5© j fb^4fe*iBA'r«>iiifc«fcossija-r*. 

»»3S, fcTy^JS, WifittWSXttA-V 
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m * <o fa m 

l . Tfe-i&it (I) 



X 1 




Arom 

(I) 



NR 2 R 3 

(5£<f> R'a, c,-c 6 t;w^.)L',s> ts/s, (c r c 6 T;u^.HO 7$;i, (c, 

ArorokU 7 U a J: 0 $ ft o |W|-X te^te £ lilt 1 7i 

4W — Xteft&*«tfc*T! 1 71S 3 flttftSftfc^-r-n 7 U - 

io Ate, c,-c,7';p*U'>**3Rl;, 

rhs, **kc^ c 1 -c l 7;u+;p*xttc,-c l 7;p^r-;P3l=6w*r*^ ifc^te, r 

ADif^fK^, C,-C 6 7;I/*JUS, AD7-V C,-C 6 7.)U^r^», C,-C t 7.HO + yl 
20 , C,-C«7Jl-^^5 1 ^*, C,-C 3 7.^3rU'> ^^vS, C-C 7 7>l/# / -f C 2 

-c 7 7;u^A-^^> 75;s, c,-c 7 7;i^ / -r ;i/7 5 y s> *K 
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A'^^fjn^ >■ (c,-c,7 )i*)V) ts)vn=E^ f t*.^/^^ jh, (c,-c 



c,-c 4 7)u*)V) ftA-n^-i n>m,. (c,-c 4 7;u*;w ^^-.t/^./t^-f xra 

4. it r'-c(=x') -T^£n&.s^\ (c,-c 4 t;p=^a) *,)i/;^-fjn 1 xra 
, i? (c,-c 4 r>v*)V) ts)vn=h^ AmT&zm^ i <Dit&w, x\z. t©i 

5. r , -c(=x 1 )- ti^n^i^, v (c,-c 4 7jv^;v) ^^/t^E-r ji^t 
?. iC r'-c(=x') -T^$n§»^\ v ^^.Ji/^n-A'^r-r jumx&zmMm i 

,S. R» C,-C 6 7^^J!/STS.^ff ?J<3S 1 JiS 7 0f5jn^ 1 ^iCfBilcWfb^ 
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9. R 3 ^\ X\t, lfiHTS§tt*)| 1 75S 7 <Dmtl& 1 JSlcSB 

5 io. r 3 ^\ *^)u&-c$>%m3<m 1 75s 7 atom* i ^(ifemofb^^, x 

10 

1 2 . r» Tkmm?, ^finxtii^jHT^sUfi i 75M i o ©fain 

1 3 . r 2 ^\ ykmjg^xitt^jim-irfr&m^m i 75s 1 o<oton& 1 jhcib 

15 ttofl^to, Xte, ^<D^S^±l*^£n&i£:gb < tex*^;i/ 0 

14. R»-#, R 2 £ — ^Kfc^TXS^^A/T-fe £l<> C,-C 3 T 1/ >«T 

festn^js 1 75 m i o ©fan** i jhhib xtt. -eoass^fr^s 

20 

15. R a ^\ R 2 <h — m^U-DX-mU^^^hj^'h «fcl> C 2 -C 3 1/ >ST 

1 75 s i o ofsrtta* i ]RtcaE*oYb'&tt, x«> j t<oi&m&±iif&-$ 

25 16. R a ^\ R 2 i—ISlCte-sT — ft*3££'grtr C, 7 )V*V >SfJ5!l 

1 75S 1 0 ©fcrftfr 1 3HfclB«60-fb-&*, Xte> ^©^#±8^2*13^ b 

< liX^^JK 
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1 7. R a y^mm^xit^ ?-n<MT'&z>mmm i Tjm i 3 <D{°iti& i mizm 
mmt&m. xu. ^-omis^-hi'f^^n^^^b < ttxx^;i- 0 

IS. R a ^\ TK^fi^T-^-Sffi^Jll 7^7M 1 3 Ofpjn^ 1 3H3|2*fec75.fb^^, 
19. AroDi 7i-Jl'S, e^S£M 0 5I^£*l£P-X«S&3S#l 

n*««iST? i «tft$nfc tf u 5?;i/*T»*w*3H i t^s i s ©wn* i 3Sfc 

Any>JR^, CrC 6 7Jl^iHv ADyVC-C,7^ + JH, C,-C 6 7;m + 

, c-CeT.a-^^^^-*, c,-c 3 7 ;mr i/>-/* + >'S, c r c,T > * y -f , c 2 
-z,7 )i-*c)V-t * is * )\>t£ =.)\<&, js;s, c,-c 7 7;i/* y -ta-ts 

2 0. Arom *«, Xte, m&Mm a =k 0 ti§ 
^S^ST* 1 7^;M 3 lj^$n/c7x^.^STfel>fS^^ 1 TiM 1 8 Ofsjn^ 1 

20 <S^S^a> 

AD^^IS^ C,-C 6 7.H^.)H, AO^rV C,-C 6 TJ^JH, C,-C 6 7JVn^-> 

c,-c 6 7 )V^-)V^-^m. c,-c 3 7 ;w^^>^^-^->s, c,-c, 7;i/# / -f 

CrC^Jl + J^+v^JL^-JH, 75/1, C,-C 7 7 )VU J <i )l>7 5 J S, ?K 
m®> ^i^7hS, y7 7i, - hD|, Rtf, # 

25 

2 1 . Arom g^^^ ol«kD M$ h5 El — XWlftfc ©lilt 1 2 

^jh i Jis i s ©ran** i mizmmoit^m. x\t, j t<Dmm&±vr&'gti&& 
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0 

<W&mMa\> 

Any>if, c-c 4 7;i'+^s, 1 tjm 3 mo? ymm^-Tm^ntz c,-c< t 

2 2 . Arora ^\ I^li a 2 «fc 0 fijR $ n * H -X ttft * T? 17^12 

10 ±Vt&%n&&.. 

7!V^Jg^, ±^mi^^, ^^.iU®, hU7;i/^D^f JH, ^^A- 

15 2 3. Arom ifi. WWt&m a3 £ 0 S tl* R — XttRJSi 4 flllftaiT 1 75M 2 
Jl&£ftfc7x:=..n/g, Xtt, 7 y*JEBC?"C 3 tjftSnfc7x-JHT*Sffi* 
m 1 75M 1 8 ©Mn^ 1 9Kz8B4KO-fb^4b. X«> f O^I#±f^$tl5^. 
<S8!£3¥a3> 

20 

24. Arora **, IMS a 4 «fc 0 MtR^nzm — Xttftfc<5«ift*T 1 75S 2 
Ittsnfc7i.-M, Xtt, 7 •yStM^T- 3 Bt&£ti&7xn;P£TfcSffl:fc 

2 5. Arom 7 y HtHC^ i&SSISC^ - FDlTlIfe^ tlft 

7i-^s, x«, ,7 y ssik^t 2 niftsnfc 7 x^.^s-^ oit &m 1 75s 1 
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8 ©ran** i jjucBE*®fls-&4*K uua, -e©^s^±WF^$ns.ifi. 

2 6. Aron*«, 4-7,^071-^1, 4-^DD7x-JH, 4 -X h □ 7 
i-JH, Xlt 3, 4-y7.)^D7x-JHtfe«ifiSlJiil 8 0|5ltl 

2 7 . A C,-C, 7;i<* l^->aiT*SWf*5i 1 75 S 2 6 ©flrftfr 1 JRKIEft© 

10 2 8. A ^^^U>SX«X^l/>S-e*-5)Bt*3l 1 75M 2 6 omtlfr 1 «t 

2 9. A ^Xf >S-C^of»^il 1 75M 2 6 ©fim*» 1 3RfcB«©'fb^«J^ 

15 

3 0. E *«tt*[R^Xtt**S^'Tr**«l*q| 1 75S 2 9 ©fatl^ 1 JUtelESfc© 
<fb£^> Xtt, fffllSf±i^$n§I^KBx7f.)k 

3.1. E *«tt*lR-?T**l»3ftE 1 75M2 9 0flft)Ji 1 JR K: IB O ft £ «K X 
20 tt, •^CD^S^±l f F^$no±g^L. < lU7fik 

3 2. X 2 ^^*M^TS^>S»^31 1 75M 3 1 Offln*» 1 JHKHE*©^*), X 
25 3 3. fS*^ 1 755 3 2 ©ffin*> 1 3«fc|Bllfe©fb^«D, Xtt, -to*a^± 

34. m#m i 75M 3 2 ofpjn^ i jsiriei!c©fb^%i, xia, -toaia^i 
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